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AMATEUR TAXIDERMY. 


and delicate; second, some knowledge 


less as a specimen, and a ghastly ob- 
jectto behold. The last mentioned ap- 
plication will, we have no doubt, be 


from the perusal of 
the lines below. 
We do not say this 
in order to discour- 
age such attempt 
—far from it—but 
merely to insinu- 
ate, in advance, that the practice of the 
art is not half so easy as it appears from 
the simple description of the various 
processes. Therefore we hope that all 
who, having armed themselves with 
scalpel and forceps, are now sitting with 
the victim of Tabby’s last raid on the 
canary cage in front of them, and this 
paper spread out in convenient position 
for reference, will blame, not our eluci- 
dation, but their own inexperience, if, 
in lieu of the life-like image existing in 
their mind’s eye, a badly rumpled little 
knob of yellow feathers reward their 
toil. Skill is only to be gained by study 
and practice, and the path is sure to be 
thickly strewn with monstrosities in 
astonishing variety; but when once a 
certain degree of deftness is attaiaed, 
the student will find that an occasional 
ramble through the woods, with a light 
shot gun for company, will be sure to 
produce enough interesting specimens 
to keep him amused, as well as insti uct- 
ed, during many of the long evenings 
between now and summer. 

We should begin with a small chick- 
en. Not that a stuffed chicken—unless 
of course, its interior be filled with 
bread crumbs, and its exterior be 
roasted—is an object of extraordinary 
beauty, or at all suggestive of anything 
in particular, but because it is easy to 
get, and it has a moderately tough skin. 
Besides, if we are economically inclined, 
the meat will make good soup, and need 
not be wasted. Don’t begin with a ca- 
nary, nor with a chippy or any other 
small bird. Stuff several chickens first, 
or any larger animals. 

We will suppose, now, that the stu- 
dent is seated at his work bench. A de- 
funct pullet elevates its rigid claws in 
the air before him. He has rolled up 
his sleeves, and is about to make his in- 


of natural history and anatomy. A’ 
badly prepared bird or animal is worth- | 


geon’s instruments. The blade is short and very sharp, 


moderate knowledge of practical tax- | while the handle (not jointed) is long enough to allow of a 
idermy necessitates two essential qua-j| firm grasp. From the same maker, a couple of pair of sur- 
lifications : first, a touch both gentle! geon’s scissors should also be obtained, one quite small and 


sharp-pointed, the other of medium size; also two or three 
spring forceps of various dimensions. A small pair of pliers 
for clipping wire is required, some spools of cotton (Nos. 10, 
30, and 100), a quantity of excelsior and tow, some cotton bat- 
ting, a little prepared glue, a number of pieces of wire about 
fifteen inches long, and straight (size No. 20 or thereabouts), 


peculiarly applicable to the result of a box of dry oatmeal, and some arsenical soap. This last 
our reader’s first effort after he rises can generally be obtained of druggists, or, if not, can be 


THE TAXIDERMIST AT WORK. 


itialincision. Before he does so, let us look over his kit of | made of carbonate of potash, 3 ounces, white arsenic, white 
tools. Our artist has sketched them all, on the table before | soap, and air-slaked lime, 1 ounce each, and powdered cam- 
the individual which, in the large engraving, he represents | phor, three sixteenths of anounce. This is combined into a 


Fig. 2.—TAXIDERMICAL IMPLEMENTS. 


at work, and in Fig. 2. First, there is the scalpel. 


This | is again used to disarticulate the thigh joints. 


thick paste with water, and applied as below described, 
witha small paint brush. It should be marked as poison, 
and kept scrupulously out of the reach of children or pet 
animals. 

If the bird has been shot, immediately afterwards all the 
holes made in its body, as well as the mouth, should be 
plugged with cotton, in order to prevent the escape of blood 
or liquids. Operations should not be begun for twenty-four 
hours, so that the body may have ample time to stiffen and 
the blood to coagulate. It is well during this period to in- 
close the bird, head downwards, in a cone of paper, so that 
the feathers will be held smooth. See initial letter. 

The first process is skinning, and it is in this operation 
that delicacy and neatness is required. In commencing, the 
left hand is used to part the feathers, exposing the skin from 
the apex of the breast bone to the tail. With the scalpel 
held like a pen, a free incisionis made between these points, 
as shown in Fig. 3, care being taken to divide the skin only, 
without cutting into the flesh. The skin is then pressed 
apart, and oatmeal dusted into the cut, in orderto absorb any 
fluids which may escape. Careful lifting of the skin clear of 
the flesh follows, until the leg is reached, when the scalpel 
The bone of 


back the skin, and the meat removed, when the bone is re- 
placed, and the other thigh treated in similar manner. 

The skin is next detached, to the wings, which are cut from 
the body at the joint next the same, and the bones scraped 
clear of meat. Then the nec is divided, so that the skin, 
with the head attached, can be peeled from the entire body 
clear to the root of the tail. The last is beat toward the 
back, with the left hand, the finger and thumb keeping down 
the detached parts of the skin on each side of the vent. A 
deep cut is then made across the latter until the back bone, 
near the oil gland at the root of the tail, is ex posed. Sever 
the back bone at the joint. This detaches the body, which 
may be removed and thrown aside, while 
the root of the tail, with the oil gland, 
is left. Great care is needed in this ope- 
ration, as, if not enough bone be left at 
its root, the tail will come out; but all 
fleshy matter should be neatly dissected 
away. 

The neck now requires attention. This 
need not be split or in any wise cut. The 
skin is merely pulled over the flesh, as 
a glove is removed from the finger, until 
the skull is exposed and appears as in 
the sketch, Fig. 4. With the point of the 
knife, remove the ears; and on reaching 
the eyes, carefully separate the lids from 
the eyeballs, cutting neither. It requires 
very delicate and slow work at this point, 
soas not to injure the eyelids. Then 
scrape out the eye cavities, and cut away 
the flesh of the neck, removing, at the 
same time, 2 small portion of the base of 
the skull. Through the cavity thus 
made, extract the tongue and brains, and 
after cleaning away all fleshy matter, 
paint the eye orbits with arsenical soap, 
and stuff them tightly with cotton. Care 
should be taken not to detach the skin 
from the bill, as it is necessary to leave 
the skull in place. Finally, fill the in- 
terior of the skull with tow, after coat- 
ing internally with the prepared soap. 

Cotton, it should be understood, will 
not answer as a material for stuffing any 
portion of the body through which, sub- 
sequently, it may become necessary to 
pass needles or wires. It packs too hard, 
and therefore tow or excelsior must je 
employed. 

‘rhe skinning operation being now com- 
pleted, the stuffing is next proceedcd 
with. To prepare for this, the bird, be- 
fore being skinned, should have been 
measured, first as to its girth about the 
body, and second as to its length from 
root of tail to top of skull, following the 
shape of the form. From these data an 
artificial body of the right dimensions is 
constructed and inserted as follows: On 
a piece of straight wire, equal in length 
to the last measurement above men- 
tioned, a bunch of excelsior is secured by 
repeated winding with stout thread. 
This bundle, which is represented in our Fig. 4, is molded 
toa shape resembling that of the bird’s body, and its 
girth is regulated by the similar measurement already ob- 
tained from the bird itself. As will be seen, it is attached at 
the end of the wire, the long protruding portion of which 


Fig 3.—SKINNING—THE FIRST INCISION. 


serves as a foundation for the neck. The extremity of the 


can be purchased for a small sum from any maker of sur- | ach thigh is then exposed for its whole length, by pushing | wire is clipped by the pliers toa sharp point, and then forced 
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diagonally upward through the skull, on top of which it is 
clinched flat. Cotton batting is then wound about the wire 
between skull and body, until sufficient thickness is obtained 
to fill the skin of the neck. The position of the various 
parts at this point is represented in Fig. 4. Painting the in- 
side of the skin with arsenical soap follows, and then the 
skin is drawn back so as to envelope the false body, and a 
needle and thread is thrust through the nostrils to make a 
loop for convenience in handling. 

The finest pair of forceps is employed to pull the eyelid 
skin into place, to arrange the feathers, and to pull up the 
cotton in the orbits so as to stuff the cavities out plumply. 
More cotton is next pushed down the throat until the same 
is entirely filled (Fig. 5). ‘Two pieces of wire—quite stout for 
large bird—are then sharpened at one extremity. Taking 
the wire in one hand and guiding it with the other, the 
operator shoves it into the leg, from the ball of the foot up 
alongside the thigh bone, the skin being turned back for the 


Fig. 4.-MODE OF ATTACHING THE FALSE BODY. 
purpose. Cotton is then wound about both wire and bone, 
in order to fill the thigh out naturally, and the same process 
is repeated for the other side. The ends of the wire below 
are left protruding in order to support the bird on a perch, 
if such bedesired. The upper ends are pushed clean through 
the artificial body, from below up, and clinched on the upper 
side. This secures the legs, which are afterwards bent in 
natural position (Fig. 6). 

The bird can now be set up, that is, the wires stretching 
out below the claws can he wound about a perch or pushed 
through holes in a board and clinched on the under side. In 
the latter case, it will be necessary to spread the claws and 
fasten them with pins. For small birds, the cut in the breast 
need not be sewn up; a chicken or larger fowl will require 


Fig. 5.—FILLING THE THROAT. 


a few stitches to hold the edges together. If the tail feathers 
are to be spread, a wire is thrust across the body andthrough 
each feather, holding all in the proper position. The wings 
are then gathered closely in to the body, and two wires, one 
from each side, are pushed in diagonally from up, down, and 
through the skin of the second joint (Fig. 7). The wings are 


thus held, and the wires, as well as that through the tail, are 
left protruding for an inch or more. 


A touch of glue within 


[PZ 
£4 


Fig. 6.—_STUFFING THE LEGS, 


the eyelids prepares the latter for the eyes. These must be 
purchased from taxidermists, but for small birds common 
black beads will answer. If plain glass beads can be ob- 
tained, by the aid of a little paint the student can easily 
imitate the eye of achicken. After the eyes are inserted, a 
sharp needle is used to pull the lids around them and into 
place. 


The operator must now, with a fine pair of forceps, care- 
fully adjust the feathers, smoothing them down with a large 
camel’s hair brush. This done, thread must be wound over 
the body very loosely, beginning at the head, and continu- 
ing until all the feathers are securely bound. The bird is 
then left to dry for a day or two, when the thread is re- 
moved, the ends of wire cut off close to the body, and the 
work is complete. 

Stuffing animals cequires less delicacy and care to avoid 
injuring the skin than with birds, but necessitates a closer 
knowledge of the form and natural position. The mode of 
skinning and stuffing is the same, except that the neck is cut 
down, asthe head cannot, of course, be drawn through. 
This last is also the case with ducks, woodpeckers, and other 
slender-necked birds. In preparing deer’s heads and antlers, 
the skull is best taken in, as it can be secured ona piece of 
wood, on which the neck can be built up. In skinning the 
head, the incision should be made on the back of the neck, 
and care should be taken completely to fill all cavities of the 
skull. 


Fig. 7.—THE BIRD PREPARED FOR DRYING. 

We should advise amateurs in this interesting art to en- 
deavor to give an aspect of life to their productions, by 
grouping them or placing them in odd though natural posi- 
tions. For instance, a chicken can be easily placed as in the 
act of picking up food or crowing—any position will be bet- 
ter than stiffly standing erect. Similarly animals can be re- 
presented attacking prey, fighting, or playing. A very fine 
group, now in the Central Park Museum, this city, represent- 
ing an Arab mounted on a camel and attacked by lions, will 
exemplify our meaning. All the animals in this group are 
superbly prepared and placed, though, of course, such a 
work requires a skilled naturalist as well as taxidermist. 

We are indebted to Messrs. Ulrich and Riedel, taxider- 
mists, of No. 16 North William street, this city, for the 


practical suggestions above given. 


Sir Gharles Lyell. 

We regret to announce the death of Sir Charles Lyell, a 
veteran scientist whose labors in the field of geology have 
gained for him universal renown. He was a native of Scot- 
land, and was born in 1797; and he graduated at Exeter Col- 
lege,Oxford, where Dr. Buckland (afterward Dean of West- 
minster, and father of our contemporary, Mr. Frank Buck- 
land) was Professor of (teology. The personal influence of 
Dr. Buckland, one ot the most successful teachers who ever 
imparted a charm to an abstruse science, probably turned 
Lyell’s attention to geology, he having commenced, on leav- 
ing the university, the study of law. In his twenty-ninth 
year he published his first paper, ‘‘ On the Recent Formations 
in Forfarshire, Dorsetshire, and Hampshire.” His fame as 
a writer was rapidly achieved, the scientific world at once 
recognizing his patient and laborious research, and his mas- 
terly and lucid method of exposition. His ‘‘Elements of Ge- 
ology” and ‘‘ The Principles of Geology” are his two most 
valuable works, and are known as accurate and exhaustive 
text books; while his more recent volume, ‘‘The Antiquity 
of Man,” is perhaps the most important contribution yet made 
to that branch which connects his favorite science with the 
whole problem of the Universe and its origin. 

Sir Charles traveled much in this country and Canada in 
1841, and avery interesting book on our geology was pub- 
lished by him soon afterwards, called ‘Travels in North 
America,” a second volume being the result of subsequent 
investigations made in 1845. During his first visit, he gave 
a course of lectures on geology in Boston, Mass. He served 
twice as President of the Geological Society of England, and 
departed this life full of honors and distinctions bestowed 


upon him by learned societies in all parts of the world. 
_ SHO OO 
New York Science and Art Association. 


This institution, at its last regular meeting, elected for 
President, S. Irenweus Prime, D. D.; Vice Presidents, E. P. 
Rogers, D. D., Howard Crosby, LL. D., Professor D. G. 
Eaton, Henry Day, W. P. Titus. 

Its course of lectures this winter has been very brilliant, 
and every one of them attended by crowded assemblies. The 
Association gives the lectures freely to the public, its only 
object being the diffusion of useful knowledge. To this end 
it invites learned and able men to discourse to the people on 
topics of commanding interest, and the multitudes desirous 
of being instructed show that these efforts are appreciated. 
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SEO A IE SP I SE EE ITT OE TEES TES OE 
THE NEW RULE OF THE PATENT OFFICE. 

Contrary to the uniform and long-established practice of 
the Office, the Commissioner has recently promulgated a rule 
that hereafter no rejected and abandoned application shall be 
a competent reference on which to reject an application for a 
patent. A person may now hunt among the models of re- 
jected applications,to which free access is allowed; and if he 
finds anything that has never been patented, or described in 
a printed publication, or gone into public use, he may—if he 
can bring his conscience to the sticking point for making the 
necessary affidavit—obtain a patent therefor which will be 
good and valid against al] the world for seventeen years. 
It is true that an affirmation, showing that he had derived 
his knowledge of the invention in the manner just supposed, 
would defeat his action for infringement ;but such proof can 
rarely be obtained. 

The patent law denies a patent unless, among other re- 
quirements, the thing patented was ‘‘ not known or used by 
others in this country ” prior to its invention by the appli- 
cant; and afterthe patent is obtained, it may be defeated by 
showing that the patentee ‘‘ was not the original and first in- 
ventor or discoverer of any material and substantial part of 
the thing patented.” A quarter of a century ago, Judge 
Cranch had decided that an invention was completed and re- 
duced to practice when, by means of models, drawings, and 
other descriptions, it wasset forth in such terms that a per- 
son skilled in that particular art could reproduce the inven- 
tion sodescribed. When this was done, therefore, in an ap- 
plication for a patent, the invention was known in this coun- 
try, and no other person could afterwards be the original and 
Sirst inventor thereof. 

The rule embodied in this decision has governed the action 
of the Patent Office ever since, until the recent change. A 
rejected application was therefore regarded as just as good a 
reference on which to reject a new application as a patent 
itself would have been. The importance of preserving and 
arranging the files, models, and drawings of all rejected ap- 
plications was therefore manifest. 

The business of the Office has grown up chiefly under the 
Tule above referred to, and the education of the practitioners 
therein has been shaped accordingly. The change of the 
rule, without any corresponding change of the statute. natur- 
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ally created no little surprise and aroused a feeling of disar 
proval in our minds. 
But upon reviewing the action of the Federal courts on 
this subject for several years past, we find that they have 
been gradually drifting away from the rule laid down by 
Judge Cranch, and the views of the inferior courts in this re- 
spect have finally been sanctioned and confirmed by those of 
the Supreme Court of the United States. We are far from 
being the advocates of what Mr. Jefferson used to denomi- 
nate judge-made laws. We believe that the proper duty of 
the judiciary is to give effect to the statute, according to its 
fair intent and meaning—leaving to the legislative depart- 
ment the duty of correcting whatever may be thought amiss 
in the law as it exists. When the courts overstep this rule 
and undertake, by construction, to change the statute into 
what they think it should be, they launch forth upon a sea 
of uncertainty, and find themselves the authors of unneces- 
sary difficulties for which there is no adequate compensation. 
Different judges will have different views of expediency. No 
one can tell into what shape prevailing doubts will finally 
crystalize. The most intelligent members of the profession 
find themselves incapable of giving reliable opinions, and 
property in patents becomes to a needless extent a gambling 
contrivance. Tous it has always seemed as though the 
ruling of Judge Cranch, above referred to,was in substantial 
accordance with the statute, and that, if thought erroneous, 
an act of Congress was the proper remedy, especially after 
it had been so long recognized and acquiesced in by the 
Office. 

But the ultimate decision of the courts is the rule to he 
observed in administering these and all other laws. What- 
ever may be our individual opinions, the great court of last 
resort must be regarded as being endowed with judicial ia- 
fallibility so far as our own subsequent actions are con- 
cerned. The rule of the Patent Office should be made to 
harmonize therewith, and the Commissioner was bound by 
his duty to act accordingly. This he seems to have done 
by the establishment of tho rnle we have been considering, 
and to which the conduct of all interested parties must be 
made to conform. 

This rule will to a great extent dispense with the necessity 
of preserving the files,models, or drawings of abandoned ap- 
plications, or at all events of leaving them open to public in- 
spection. Until the applications are abandoned,the previous 
rules of the Office preserved them in secret. After their 
abandonment,they can hardly be needed for any commmenda- 
ble purpose, and perhaps their preservation might be discon- 
tinued altogether, to the great relief and convenience of the 
Office. With this matter, however,we do not intend to med- 


dle at present, 
— 21 8 


PISCICULTURAL PROGRESS. 

That fish culture is evidently destined to become as much 
a settled pursuit as stock raising, we believe its past pro- 
gress, as well as its prospects for the future, leaves no reas- 
onable doubt. The success which has attended the efforts 
of the public-spirited gentlemen,who, for several years, have 
devoted their time and studies to the industry, is certainly 
very flattering, and an abundance of the finest and most del- 
icate of game fish, in almost every stream and brook suitable 
for their development, appears now to be dependent mainly 
on the degree to which individuals will interest themselves 
in procuring the necessary spawn. This, through the new 
transporting apparatus, which we illustrated last week, is 
reduced to so simple and easy a proceeding, that the means 
for populating otherwise waste waters is to be obtained 
merely for the asking, or at most attended with an expense 
intrinsically trivial, and entirely inconsiderable in compari- 
son with the benefits to be gained. 

We took occasion recently to speak of the Jandlocked sal- 
mon as an excellent fish for stocking streams. There is an- 
other species which is worthy of equal commendation, and 
which is, besides,especially suitable for streams preserved for 
sporting purposes. We allude to the grayling, the natural 
habitat of which is in streams in Michigan, flowing into the 
Lake. This fish has, during the past year, been successfully 
hatched in New York State. It %notso goodeating as 
trout, but is not at all inferior as a sporting fish. It is easilv 
kept in good condition, and does not require so much food as 
the trout, and it is in season while the trout is not. The 
grayling spawns in April and the trout in November, 

Mr. Seth (ireen, however, adheres to the belief that trout 
‘s the only fish with which to restock worn-out streams, and 
he states that in no event can grayling and trout be reared in 
vhe same waters. 

Mr. R. B. Roosevelt, Presidont of the American Fish Cul- 
turists’ Association, at the recent annual meeting of that 
body, briefly recounted progress during the past year, in his 
opening address. Shad have been put on the Pacific coast, 
and captured in Sacramento river where they have never be- 
fore been taken. So,also,bodies of water previously destitute 
of fish have been well filled with salmon trout, white fish, 
ancl various varieties of bass. Experiments are in progress 
with relation to the sturgeon, and it is believed that this val 
uable and large fish, may be successfully artificially hatched 
oe —________ 

NATURE'S EFFORTS. 

“Tf Nature put not forth her power, about the opening of 
the flower, who is it that could live an hour?” 

So argues one of Tennyson’s ‘‘ Two Voices,” anent the 
‘stirring of the blood” which makes youth ambitious of 
great deeds. As poetry it is admirable, it lying in the prov- 
ince of poetry to personify all things, Nature not excepted. 
As prose, it would be less commendable; as Science, utterly 
intolerable. Yet men who think themselves scientific not 
unfrequently indulge in expressions in the same strain, which, 


if they mean anything, mean that the aggregate of phenom- 
ena to which we apply the term Nature is capable of willing 
and choosing, and of adapting special means to special ends— 
a palpable absurdity. Curiously, too, such language is often 
indulged in by those who deny the implied divinity of Na- 
ture, and recognize no controlling intelligence behind the 
veil. : 


An instance occurred the other evening: A more than usu- 


ally thoughtful physician was speaking about the large 
family of small children, left orphans by a consumptive pa- 
tiont just dead; he said: ‘‘ That is the usual way ; those least 
worthy of perpetuation—those who have least to transmit to 


their offspring—multiply the most. Men know that they are 


slowly dying of an incurable disease, and that their children 
are almost certain to inherit il! balanced bodies and untimely 
death; yet they multiply to the last, just as plants when 


struggling under unfavorable conditions invariably run to 
seed. It scems,” he continued, ‘“‘as though Nature, con- 
scious of impending defeat, threw all her available force in 
the direction of seed, to increase the chances of perpetuating 
the stock.” 

We have little faith in the theory which ascribes infinite 
perfection to Nature; in most cases, things are as they are 
simply because they could not be much worse and exist; still 
we should shrink from an interpretation of the facts of life 
imputing, like our friend’s theory, infinite foolishness to 
Nature. The under dog in the fight may be an object of 
pity. From a human or humane point of view, he may he a 
proper subject for assistance. But te expect Nature to inter- 
fere in his behalf would be as unreasonable as to expect her 
to ake a special effort now and then to help water to run 
up hill. If the fittest survive—and that is the natural order 
-—the least tit must go down and stay down. 

But do not the frailer sort seem to multiply excessively, as 
our medical friend asserted? To a great extent they do; but 
that does not necessitate his interpretation of the fact. ‘That 
simply involves the same fallacy which a prominent sanita- 
rian exemplified in his explanation of the fact that, in the 
poorer districts of great cities and in other places, as in rural 
Russia, where ignorance and poverty abound, the birth rate 
is relatively excessive. Itshows an effort of Nature, he said, 
to make up for the unsanitary condition of such places, and 
the consequent waste of life in them: in other words, the 
death rate being excessive, the birth rate has to be corres- 
pondingly great to enable Nature to keep her seed up in the 
matter of population. Of the folly which Nature would ex- 
hibit in thus choosing the worst possible ground for fighting 
her assumed battle with death, he said nothing. 

It was easy for a more logical and sensible observer to turn 
the tables entirely by calling attention to the fact that the 
excessive death rate, observed under sueh conditions, is the 
consequence and not the cause of the excessive birthrate. 
A high birth rate implies rapid child-bearing, exhausted mo- 
thers, ill-cared-for children, and many deaths in infancy— 
the invariable source of a relatively large death rate; and the 
same unthrift and ignorance, which result in poverty and 
overcrowding in unwholesume tenements, are very apt to 
manifest themselves also in improvident child-bearing with 
its fatal consequences. 

As in this, so in all other similar cases, the moment men 
begin to indulge in the seductive habit of attributing inten- 
tion, purpose, design, or what not, to the drift of phenomena, 
that moment they turn their eyes from their real connection 
and delude themselves with vain imaginings. 


et OP 


RUBBER TIPPED PENCILS. 


On July 28d,1867, James B. Blair obtained a patent for a rub- 
ber head for lead pencils, claiming, as a new article of manu- 
facture, ‘‘ an elastic erasible pencil head.” The patent was 
acquired hy ‘‘ The Rubber Tip Pencil Company,” who pre- 
tended that the patent gave to them the exclusive right to 
make rubber heads for lead pencils and under threat of legal 
proceedings against all who proposed to make such articles, 
they prevented competition, obtained a large business, and 
soon grew wealthy. A few stationers, however, ventured to 
dispute the broad claims of the Tip Company, and a suit 
finally came to the United States Circuit Court for trial. The 
defendants alleged that the rubber head claimed by the 
plaintiffs was simply a bit of rubber with a hole in it, on 
which a patent could not be sustained. The court took the 
same view, and decided that the patent was invalid. An ap- 
peal was then taken to the United States Supreme Court, as 
will be seen from our report on another page. The Supreme 
Court affirms the previous decision, thus completely rub- 
bing out the absurd claims of the erasible pencil head Tip 
Company. 

-——_—_— +8 


WASTE LAND AND FOREST CULTURE. 


After a century spent in spoiling our woodlands, we are, as 
a people, slowly awakening to the tact that the chief end of 
man is not to cut down trees. We are beginning to learn 
also that, so far from being incompatible with forests, per- 
manent civilization is impossible without them, that the 
tree slayer’s ambition to bring the whole land under tillage 
would result, if successful,in making tillage a waste of labor 
through climatic disturbances. Alternations of drouth and 
deluge, blighting heats and blasting colds, have ever been 
the penalty for general forest destruction; and many a land 
once fertile is now a desert for this cause alone. Indeed 
woodlands are to climate what the balance wheel is to ma- 
chinery, the great conservator and regulator, without which 
all other conditions are wasted. 

There is probably not a periodical in the country which 
has not had more or less to say about the waste of our wood- 
lands. 
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the advantages we have squandered only by the creation of 
great forest reserves, with a general commission of fcrestry 
to see to their protection. Had we a strongly centralized 
government, it might be easy enough to carry out such a 
scheme successfully. As things are,we very much doubt its 
feasibility, except perhaps in regions like the Adirondack 
Wilderness, where the soil is unfit for anything else, and 
where such precautions are very little needed. Within our 
personal recollection,large areas in Clinton and Essex coun- 
ties have been twice stripped of timber by lumbermen and 
charcoal burners; yet to-day the same hills are covered with 
a thrifty third growth. Where the difficulties of transporta- 
tion are so great, there is little danger that the natural wood 
growth will fail to keep pace with the wood cutters. It is 
only where land has been cleared and brought under tillage, 
or laid waste by repeated fires, that special effort is required 
for the restoration of the forests. The fears that have been 
exprevsed in regard to such irreclamable wildernesses as those 
of Northern New York are therefore quite gratuitous. 

Besides, it is a gen@ral distribution of woodlands, not 
local forests, however extensive, that the country chiefly 
needs. The farms of Central New York are benefited by 
groves in their immediate neighborlucd far more than by 
the forests of Essex and Franklin counties. . Still more do 
the farmers of the West require frequent spaces of woodland, 
to break the storms of the prairies, to regulate the rainfall 
and temper the climate, and to meet the local demand for 
wood, Great forest reserves in Michigan or Wisconsin would 
help them comparatively little. hey should look rather to 
loca] measures for the cultivation of trees; und the most 
that. they should ask of government ix a Jaw authorizing 
townships to compel the gradual couversion of unused Jand 
into woodland. In every part of the country, there are tracts 
of Jand held by individuals or by corporations for specula- 
tive purposes. Very largely such landholders are non resi- 
dents, who count on being enriched through other men’s 
efforts. While A, B, and C are clearing their farms and es- 
tablishing sehools, churches, and other conditions of civiliza 
tion, a market is made for the Jands of D, who contributes 
nothing to the advancement of the new socicty, yet gains in 
the end perhaps morethan the actual settlers. It would be 
no injustice to him to make him do his part towards the 
building-up of the community through whose labor he is 
made rich; and thereis no way in which this could be more 
surely accom plished than by compelling him to plant a por- 
tion, say one tenth, of his idle land to trees every year. 
There would be no injustice in this, for the growth of the 
timber would add year by year to the value of his 
investment,while the resident community would be benefited 
by securing a local supply of fuel and lumber with all the 
climatic advantages of abundant woodland. The settler can 
ill afford to wait twenty or fifty years for the maturing of a 
crop; the speculator on the other hand, who is simply hold- 
ing the land for its ‘‘unearned increment,” can well afford to 
have a legitimate increment in timber growth slowly swell- 
ing the value of his investment. The necessity of planting 
might limit his purchases, but it would scarcely limit his 
profits in the end. 

Tn all the older States, there are vast areas of waste land 
owned hy railway companies and other corporations, much of 
it of little value for plow land or pasturage, yet well suited 
for the growth of wood. The railway companies are in the 
habit of sending to the remotest parts of the country for 
ties, when,by the exercise of a little forethought, they might 
grow them more cheaply at home. It would be to their ad- 
vantage in the end, as well as a benefit to the community at 
large, if they were compelled by Jaw to do so. 

So too in mining regions, as in Pennsylvania, where miles 
and miles of mountainous country have beenstripped of tim- 
ber and scourged by fire until nothing remains but black 
ness and desolation. With their abundant riches under- 
ground, the great coal companies can afford to neglect the 
land above; but the State at Jarge cannot long afford to let 
them doit. Such waste of woodland has brought ruin to 
every country that has permitted it; and if the owners of 
the soil will not restore its natural covering through en- 
lightened self-interest, the inhabitants of the State wil] have 
to interfere in self-defence. 

ee, 
Fall of a Meteoric Stone. 

The Times has already mademention of a brilliant meteor 
that was seen at Iowa City and other points in Central Iowa, 
on the evening of February 12, at half past ten o’clock. Its 
course was from southeast toward the northwest. It was 
apparently about half the diameter of the moon, and accom- 
panied by a beautiful train. The color and vividness were 
about like that of molten iron. While in view it was seen 
to separate into many fragments, and, after about three 
minutes, the reports of threc explosions were distinctly 
heard. One of the fragments seems to have fallen about 
three miles south of the village of West Liberty. An ob- 
server near that point says: ‘‘For fully a minute the 
heavens were lighted by the fierce glare of the swiftly de- 
scending fire ball; and when it struck, the earth shook as 
from an earthquake for miles around, andthe noise of the 
concussion was heard by the people of Grinnell, 95 miles 
away. The fiery ball, striking ¢erra. firma in a large open 
field, frightened residents in the vicinity half out of their 
wits. It sank fifteen fect into the ground, and left a hole 
of that depth and ten feet in diameter. For hours it con- 
tinued to spit forth flame, crackle, sputter, smoke, and oc- 
casionally discharge loud cannon-like reports, to the infinite 


The genera] opinion seems to be that we can recover ' 


terror of the people in that vicinity. None dared approach 
while this miniature volcano continued in action; but with 
the cessation of life, hundreds gathered around to investi- 
gate the wonder.”—Dubuque Times, February 19. 
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IMPROVED ANIMAL TRAP. 

The moment we looked at the model of this invention, we 
thought about pirates. Not that we mean to insinuate that 
there is any bond of connection between buccaneers and rat 
traps—romance forbid such base comparigons! But when we 
saw an apparatus in which the unsuspecting animal is Ie- 
guiled to walk along a treacherous pathway, which sudden- 
ly turns a somimersault and deposits him, before he has any 
time to remonstrate, in some unknown region beneath, we 
were reminded of the polite requests, on the part of the big 
whiskered gentry, which resulted in their captives promena- 
ding to the end of a plank, from which they failed to re- 
turn. The inventor says that this trap will fix any animal 
in exactly that way, any animal, 
moreover, froma mouse to a buffalo. 
Although a mouse might stand such 
treatment and not need subsequent 
repairs, we doubt if a buffalo would. 
In fact, we think thatthe average buf- 
falo, after gloriously coasting down 
the end of a plank intoa yawning 
chasm, wouldexperience such a gene- 
ral disorganization as to render him of 
no further utility whatever as a buffa- 
lo. Still he would be caught, and that 
is exactly the object of the trap, to 
the representation of which, as ap- 
plied to rats, we devote the annexed 
illustration. 

The deluded rodent, shown on the 
left, takes the high road leading to 
destruction via the pivoted platform, 
A. In cheerful anticipation of a feast, 
he proceeds to the inner extremity of 
said platform and tackles the ban- 
quet, and probably places his paws on 
the swinging piece, B. Either touch- 
ing the bait, E, or meddling with the 
swinging piece is, on his part, an un- 
fortunate mistake, as the eficct ix to 
push back the curved catch, C, and so release the lower ex- 
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her own course, as less loss will then be incurred and less 
injury done. By ignorant men the simple operation of cut- 
ting off a shoot is almost always done in an injurious way. 
Some make a long ‘‘slivering cut,” asin Fig. 1. Here the 
cut is begun too low down and is carried up too high, expo- 
sing the back of the bud to the weather and either killingit 
outright or causing it tomake a feeble or weakly growth. 
Others, as in Fig. 4,cut “to the quick,” producing the same 
evil effects. To avoid this, some make “‘snag cuts ”—be- 
ginning the cut on the same side of the shoot as that on 
which the bud is placed, and thence sloping upwards from 
it, as in Figs. 8, 4, and 5. This necessitates going over the 


this has a tendency to prevent excessive growth, and asit is 
then comparatively easy of control, and will not require 
much pruning. The object of the pruning is to prevent the 
head becoming too thick, and to induce the formation of fruit 
spurs. The Morello cherry bears its fruit chiefly on last 
year’s wood, and should therefore never be pruned back se- 
verely. As a rule, all cherries should be but sparingly 
pruned, as the use of the knife has a tendency to cause them 
togum. Fig. 7 represents the growth of the wood of an 
apple tree, showing a bearing spur on the three-year-old 
wood, the blossom buds on the two-year-old wood, and the 
leaf buds on the last year’s growth. In this, aa aa repre- 


work a second time to remove the snags after the bud has| sents the fruit buds, )0 0 the leaf buds, and ¢ the scar from 


DILDINE’S ANIMAL TRAP. 


made a growth, as the young growth cannot cover the dead 


tremity of the latter froma lug, D, by which said catch 
supports the end of the platform. The victim’s weight then 
overbalances the lead on the opposite extremity, and he im- 


snag. 

| The proper cutis shown in Fig. 6. It is called the ‘clean 
| cut,” and is made by cutting at an angle of 45°, beginning at 
mediately loses interest in the bait and devotes his mind to | the back of the bud, and finishing slightly above it. When 
jabbing his claws into the platform with the vain hope of ; pruned in this way the wound readily and rapidly heals, and 
making his abrupt departure look as if it were less involun- | commences to be covered with new wood as soon as the 


tary. Eventually he finds himself in darkness beneath, 
from which he may, at his convenience, emerge into the cage 
like apartment above, and regale himself by watching his 
relatives served in the same manner, or he may find profita- 
ble food for thought in speculating over the neat arrange- 
ment of the counterpoise or weighted end of the platform, 
which, after the victim is deposited, brings the latter back to 
a level position, when the catch again engages with the sup- 
porting lug, and the trap is ready for new prey. \We doubt, 
however, if his conclusions would accord with ours, name- 
ly, that the trap is a very ingenious and useful little device; 
he might receive the further information, that it was paten- 
ted August 25, 1874, and that State, county, and township 
rights are for sale, with disgust, and undoubtedly he would 
anathematize Mr. John Dildine, of Limestoneville, Montour 
county, Pa., who is the inventor to be addressed for further 
particulars. 


THE MANIPULATION OF PRUNING. 


Lindley truly says: ‘‘ Pruning is the art of scientifically 
removing certain branches, or parts of them.” But except 


by well educated and experienced gardeners, it is seldom, 
if ever, properly performed. Unless the operator thorough- 
ly understands the principles upon whichit is based, and 
the proper mode of operation, it is better to let Nature take 


young bud pushes into growth. Praning should always be 
done with a keen-edged 
knife, holding the shoot 
in the left hand, and 
making one sharp, 
quick draw. The knife 
isa far better instru- 
ment with which to 
perform the operation 
than pruning shears 
and scissors, as these 
necessarily bruise the 
bark, at least on one 
side. Shears or scis- 
sors may do for rose 
bushes and common 
shrubs; but for grape 
vines, fruit trees, and 
greenhouse plants, the 
knife is the only pro- 
per instrument. Many 
persons advocate fail 
and winter pruning, 
but we think it will 
be seen, by referring 
to our engraving, that 
the exposure of the 
bud, after pruning, to 
the drying cold winds, 
the severe frost, and 
the effects of sleet and 
snow, cannot but be 
injurious, and will 
either kill or greatly 
weaken it. Such has 
been our own observa- 
tion. Hence, we recom- 
mend that the opera- 
tion be delayed until 
the middle of Februa- 
ry, and performed be- 
tween that time and 
the middle of March. 

The apple, pear, 
plum, and cherry, asa 
general rule, bear only 
on two-year-old wood, 
or on spurs from older 
wood. The young wood 
should, therefore, be 
shortened back but lit- 
tle—say one third, or not more than one half—as otherwise 
it will expend its strength only in forming new wood. We 
have seen numerous instances in which, because of the ig- 
norance of the pruner, a pear tree, for instance, has had a 
top as thick asa broom, and borne scarcely any fruit, be- 
cause the young wood had been cut back, yearafteryear, to 
three or four buds. The tree should always be encouraged 
to commence bearing as soon as possible after planting; as 
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the fruit borne the last year. When, 
in the course of time, the spurs of any 
of these trees become too long, they 
must be shortened back to the eyes 
near their base. They will then throw 
out a new set of spurs. 

The peach and the nectarine bear 
their fruit on the last year’s wood. 
Hence all the pruning they require is 
to cut back this wood about one third 
of its length, thinning out all super- 
abundant wood, but retaining enough 
in the center of the head to prevent 
the mass of the fruit being borne to- 
wards the ends of the branches, in 
which case the branches may break or 
split with the weight, to the great in- 
jury of the tree. As the trees are 
thrifty growers, a little consideration 
will direct us how to obtain a symme- 
trical and balanced fruitful head. 

Of all the fruits cultivated by man, 
none has been so twisted about, so 
tortured, by systems of training, pru- 
ning, and feeding, as the grape vine. 
Were it not possessed of a constitu- 
tional vigor and a power of recupera- 
tion common to few, if any, other plants, it would long since 
have disappeared from cultivation. The books that have 
been written about it would make a small library. Each au- 
thor inveighs against every other system of training or prun- 
ing, and declares his mode the only correct one, and it alone 
the one which should be universally adopted. Each forgets 
that the vine grows and produces fruit in almost every soil 
and climate, whether on the rocky sides of mountains where 
the thermometer goes down to zero, or upon the alluvial sa- 
vannahs of Demarara, and subject to its equatorial heats. 

While the vine produces its fruit on the new growth of 
the current season, the main requisite for its successful cul- 
tivation is the formation of moderate-sized, healthy, well 
ripened wood of the previous year—such as will furnish one 
or more strong eyes for the new year’s growth. All the sys- 
tems of training and feeding that have been invented have 
this object in view, and all the various modes of pruning re- 
solve themselves into the procuring of two eyes or shoots— 
one for the production of wood for future use and the other 
for the immediate production of fruit. This is best brought 
about by the spur method, in which a shoot from a strong 
cane has been pruned back so as to produce two shoots, only 
one of which was allowed to produce fruit the last season, 
as shown in Fig. 8. Here the upper shoot was the fruit bear- 
er, and the lower one not allowed to bear. Nowwe cut back 
the upper one on the line a, and the lower one on line, d, 
From the bud on the lower shoot will come a fruit-bearing 
shoot for the current season, and the bud, 0, will make a 
growth shoot to produce fruit the next year. The present 
lower shoot will then be cut away, as the upper one has now 
been—and so on year after year. If the bud, 6, should be 
developed at c, instead of in its present position, it will make 
no difference, asin all probability a bud will be developed on 
the upper side, next year, from which to get a growth shoot, 
the one beyond it making a fruiting shoot. 


Fig. 8. 
In a single article we can only give a few hints, or a ge- 
neral outline of bow the operation of pruning should be 
performed.—The American Garden. 
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NON-FREEZING FLOAT STEAM TRAP. 

Every practical engineer is familiar with the requirements 
of a perfect steam trap, which are as follows: It must liber- 
ate the water of condensation from steam heating surfaces, 
under all pressures and at all temperatures, draining one 
foot or a thousand feet of pipe with equal facility, without 
being regulated or adjusted; it must allow no steam to 
escape; it must be frost-proof; and it must be so arranged 
that it may be readily cleaned without disturbing the ma- 
chinery. 

The device now under consideration, patented September 
29, 1874, by Mr. W. H. Jenkins, of Philadelphia, Pa., was 
used at the late Exhibition of the 
Franklin Institute; and it drained, we 
are informed, the principal portion of 
the main steam pipes for supplying 
power to drive the machinery. It is 
stated by the inventor that it possesses 
economy, efficiency, and convenience, 
which are attained by the construction 
hereafter described. 

It is constructed on the float principle. 
Steam enters the trap at A, and, with 
the water of condensation in the pipes, | 
will pass through the filter, C, leaving * 
there the scale and dirt. When suffi- 
cient water collectsin the case to raise 
the float, M, the lever,G G, fulcrumed at 
F, and the valves, O O, connected to the 
lever, G, at I, are also raised, allowing 


variation of pressure ordinarily occurring would at once re- 
move it through the tube. The float being spun together, 
and made entirely without the use of solder, is not affected 
by heat. The balanced valves,O O, and the counterbalanced 
valve, R, and their seats, P and T, respectively, are made of 
the best brass, and so arranged that they can be ground in 
without the trap being re:noved, or the lower half of the 
case disconnected from the pipes. The valves, OO, being 


nearly balanced in upward and downward pressure, a large 
outlet can be operated by a small float, this being a decided 
point of advantage in this trap. The counterbalanced valve, 
R, i3 connected to a lever fulcrumed at K, and extending to 


the water to pass into the outlet, L. As 
long as the water runs into the trap, the 


valves, OO, will remain open; but if 
the supply stops, they will close, until 
the water again reaches a point enab 

ling it to raise the float,M. In the upper part of the case,B, 
the lugs or flanges, E E, support the perforated wrought iron 
sheet, D D,upon which rests a filter of fine wire gauze. This 
is so arranged that, by removing the bonnet or plate, II, the 
filter may be taken out and cleaned without disconnecting the 
pipes, or otherwise disturbing the machine. The float, M, 
has an opening atthe top; and by means of the tube, N, 
this opening is transferred to within an eighth of an inch of 
the bottom. The float, being thus subjected to the same 
pressure within as without, cannot collapse, which permits 
its being made of very thin material, and thus renders it 
more buoyant, and the inventor states that it cannot become 
water-logged; since, if a quantity of water collect in it, the 
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LYNDE’S ACME SAFETY ,GOVERNOR AND STOP VALVE COMBINED 


JENKINS’ AUTOMATIC STEAM TRAP. 


the iron ball, S. When there is no pressure within the trap, 
the weight of the ball, 8, will keep the valve open. When 
steam is turned on, the air in the pipes and case will pass out 
through the port of the valve, R. When the pressure in- 
creases to 3 Ibs. per square inch, the valve will close and re- 
main so until the pressure is removed, when it will open by 
its own action, allowing the water and steam to pass out, 
leaving the case dry and hot, and thereby rendering it im- 
possible for any water to freeze in the trap. In order to set 
the trap in operation, connect the pipe to be drained with the 
inlet, A. Attach to either end of the outlet, L (plugging up 
the other end),the waste pipe. Theinventor assures us that, 
when properly connected, the trap requires no attention ex- 
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cept cleaning at Jong intervals, as there is no chance for af- 
fecting its action from without, thus securing it from being 
tampered with. It is manufactured in three sizes, No. 0 to 
drain up to 2,000 feet of one inch pipe, No.1 for 4,000 feet 
one inch pipe, and No. 2 to drain up to 20,000 feet of one 
inch pipe. 

For further particulars, address Messrs. Jenkins & Kern, 
228 Church street, Philadelphia, Pa. 
ee ________- 

House Drainage. 

At the Sanitary Conference receutly held at Birmingham, 
Eng., Mr. Walton read a paper on the objects of the Arti- 
sans’, Laborers’, and General Dwellings 
Company, one of its essential purposes 
being the erection of low-rented houses 
in which every attention is paid to insure 
the best sanitary arrangements. 

In making the drainage of their houses, 
the company invariably, and as a fixed 
rule, avoid carrying the drains under any 
portions of the houses. Instead of this 
a drain is arranged at the backs of two 
rows of houses, running lengthwise in 
the gardens, and into the main drain. 
The drain pipes are lead from the backs 
of the houses instead of beneath them 
and hence into the street, as is generally 
done in all after modes of house drain- 
age. This plan they have carried out in 
the houses they have built at Liverpool, 
Birmingham, Salford, etc., and they are 
adopting it near London at the Shaftes- 
bury estate, where they have already 
erected 800 and are constructing 400 
more houses. It has been found that 
wherever this plan has been adopted, the death rate in these 
houses, compared with that of a similar number of ordina- 
rily drained houses, has been much less. 

—_—__—_———__ s+ ae 
IMPROVED SAFETY GOVERNOR. 

The illustration, Fig. 1, shows the above named governor 
with a number of improvements, which have recently been 
added, and are partly explained as follows: 

Fig. 1 shows the governor and stop or throttle valve com- 
bined; the advantage of which will be apparent, as it obvi- 
ates the necessity of the usual clumsy throttle separate from 
the governor. The stop valve and actuating parts are so 
constructed as by no possibility to interfere with the govern- 
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ing valve, and can beregroundif necessary with as much 
precision and in the same manner as when first made. ‘The 
governing valve is a new device; and it is claimed that, being 
steam balanced, a much larger valve than heretofore can be 
used, thus increasing largely the capacity of the governor. 
The need of this increased capacity of valve will be appreci- 
ated by many who have been compelled to purchase a much 
larger governor than seemed necessary to admit sufficient 
steam to the engine cylinder. The proprietor states that a 
size smaller may always be ordered, of the Acme governor, 
than has heretofore been used, when calculating the size of 
governor wanted. 

Fig. 2 shows the Acme governor (the parts being in 
about the position they take when running) with the auxil- 
iary attachment, whereby the variable pressure in the engine 
cylinder is used to assist in regulating the engine: thus re- 
ducing the variation of speed, between light and heavy loads, 
to a minimum. 

It is well known that « governor, get to run an engine at a 
certain speed when light, cannot run it at same speed when 
full load is put on, without alteration; the engine must go a 
little slower (from three to ten per cent, according to the 
governor used) tu allow the governor to open its valve. ‘This 
difficulty is met by the contrivance (lately patented) named 
above; it has been well tested and is quite novel, the load 
itself assisting to let on steam tocarry it. With this arrange- 
ment the engine will run less than one per cent slower, fully 
loaded,than when light ; it takes no power to run it,and needs 
no oiling, etc. 

‘This instrument is constructed on the same principle as a 
steam damper regulator, the lever F being held and regu- 
lated by a spiral spring, E; its office and operation areas fol- 
lows: The siphon pipe is attached to the steam chest; and 
when the valve, Kk, is open, the pressure in the steam chest 
will be exerted under a disk of rubber, G@, on which stands a 
piston, having a center point pressing against the lever, 1°, 
which is set by the nut and spring, D, so that, when the en- 
gine is not loaded, it will have no effect on the governor; but 
as soon as an increased pressure is felt in the cylinder and 
chest by the addition of load, the lever, F, is forced up 
against the lever, H, thus helping to open the governor valve 
to supply the steam for the increase of load, without percep- 
tible change of speed. Of course as the load changes, the 
pressure in the chest varies also; and the practicability of 
this arrangement must be apparent. But itis only necessary 
where exact speed is required, or where the desire is to do 
the work with the least possible pressure in the boiler. 

For full particulars,circular, and explanatory diagrams,ad- 
dress J. D. Lynde, 405 North Eighth strect, Philadelphia, 
Pa. 
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THE CRANE. 


The crank is a mechanical device, generally employed to 
convert a reciprocating into a rotative movement, and has 
proved the most simple and effective mechanical arrange- 
ment yet devised for that purpuse. It delivers all the pow- 
er it receives, save and except the usual allowance for the 
friction due to its movement, which friction varies according 
to the amount of power or load which the crank transmits. 
The crank has, it is true, two points in its movement at 
which it does not transmit power, and (if an engine crank) 
depends upon the momentum of the fly wheel to carry it for- 
ward. But at these points the piston does not receive any steain, 
hence there is no Joss of the power applied. It is true, also, 
that the power applied to the crank pin is always at a consi- 


derable angle tv the direction in which the pin itself moves; 
and this, together with the difference in the distance moved 
by the crank and that moved by the piston, during a revolu- 
tion of the engine, gave rise to the common error that there 
was power lost by the employment of the crank. ‘That such 
is not the case may be demonstrated by the following pro- 
positions: 

Let us suppose that we have an engine whose cylinder area 
is 50 square inches, and its length or stroke 12 inches; the 
crank, therefore, is 6 inches from eenter to center. If the 
pressure of the steam on the piston be taken at 1 Ib. per 
square inch, and is constant throughout the stroke, the total 
steam pressure on the piston will be 50 lbs. ; and as the pis- 
ton moves up and down the cylinder while the crank per- 
forms a revolution, it is self-evident that the amount of pow- 
er applied by the steam to the piston will be equal to 50 Ibs. 
moving 2 feet. Now, suppose there is attached to the 
crank shaft a pulley 7°639 inches in diameter, to the peri- 
phery of which one end of a rope is attached, the other end 
suspending a weight of 50 lbs. The circumference of such 
a pulley being 2 feet, it is apparent that each revolution 
of the crank will raise the 50 lbs. weight 2 feet, which is 
the exact amount of power applied by the steam to the pis 
ton (allowing nothing for friction), since the element of time 
will be equal in both cases. The radius of a pulley of the 
above given diameter is 3819 inches, which must, therefore, 
represent the average leverage of the crank: that is to say, 
a crank, whose length is 6 inches from the center of the 
shaft upon which it revolves to the center of its crank pin, 
would (in order to lift the weight as described) require to act 
all round the stroke at a leverage equal to 3‘819 inches, or al- 
ways in full power, since that is the duty performed by the 
pulley. 

In order to ascertain, in as practical a way as possible, 


vy calculation and demonstration, the average leverage of a 
crank, we may divide the circle described by the crank pin 


into as many divisions as there are inches in its revolution; 
and then, after measuring the leverage of the crank when it 
is in each position, we add the whole of them together and 
divide their sum total by the number of divisions or points 
at which such leverages were taken. The quotient will then 
be the average leverageof the whole; and if the result of sucha 
calculation, applied toa crank of the above given dimensions, 
gives us 3°819 inches, it will demonstrate, if we make noal- ; 
lowance for friction, that the crank delivers all the power it 

receives, | 

It will suttice, however, to take nine of such crank posi- ‘ 
tions (instead of one at every inch of movement); this will ; 
give a result sufficiently correct for the purpose of illustra- | 
tion, as shown in Fig. 56, which is drawn to one quarter of 
the full size. « @ represents the circle described by the center | 
of the crank pin. The digits, from 0 to 9, on each side of | 
the above circle, are equidistant points, denoting the posi- | 
tions of the crank at which its leverage is taken; and the 
lines descending from each digit represent, in each case, the 
center line of the connecting rod when the crank is at that 
position. Hence the digits, from 0 to 9, on the parallel line, 
I, denote the positions, in each case, of the crosshead end of 
the connecting rod. 

It is obvious that, whether the crank stands (at corres- | 
ponding points) on the right or left half of the circle, the le- 
verage will be the same; so that, if we ascertain the lever- | 
age of the crank at points 0,1, 2, 3, and 4, on the left hand | 
side uf the illustration, and points 5, 6, 7, and 8, on the right | 
hand half of the circle, it will be the same as taking the 
whole nine points on one side of the circle, and will make 
the lines of the illustration much clearer. The leverage of ! 
the crank in any one position is the length that a line, struck 
at aright angle to the center line of the connecting rod, pass- 
ing through the center of the crank shaft, will be. When, 
therefore, the crank is at point, 1, the center line of the con- ; 
necting rod being denoted by the line, 1 1, the line, a, repre- 
sents the leverage of the crank, and soon through the whole 
of the positions. Proceeding, then, to demonstrate from the 
illustration, we have : 


Position of crank Leverage 
Na, Inches nehes 
0 line 
1 a. 3-8 =o B75 
2 b 23-32 _ ‘72 
3 1 1-32 = 1-081 
4 d 1 5-16 re 1-312 
5 e 1 1-2 = 1°50 
6 f 11-2 bare = 1:49 
vi g 1 8-16 = 1187 
8 h 11-18 bare = “687 
4302 


Here, then, we have 8°302 inches as the sum of the lever- 
ages of nine positions. Dividing this by 9, it gives us 0-922 
inch asthe average leverage, in the experimental illustration. 
Since, however, the illustration is only one quarter the full 
size of the supposed engine (to which the hypothetical pulley 
and weight, were attached), we must multiply this 0-922 by 
4, which gives us 3°688 inches as the average (calculated) le- 
verage of the crank, To he absolutely correct, this should 
be 3°819 inches; andl were the leverages taken at a greater 
number of points, our answer would be more nearly accu- 
rate, because we have one dead point in a total of 9: where- 
as, did we measure the leverage at 40 points of the stroke 
there would be but one dead point in the total of 40; then 
again, cach crank movement commenced at the minimum of 
leverage, and only attained the maximum on the completion 
of the movement, which latter does not, therefore, represent 
the average leverage of the crank during the movement, but 
merely the actual leverage ot the crank on arriving at each 
position, Hence, the g#ater the number of points at which 
the leverage is taken, the more nearly correct will the result 
obtained be. 

To recapitulate, then, the proposition of the pulley and 
weight proved that, in order to deliver all the power placed 
by the steam on the piston, a crank 6 inches from center to 
center would require to give, by calculation, an average le- 
verage all round the revolution of 3°819 inches, whereas the 
illustration and the accompanying figures demonstrate, .by 
calculation, that the crank would develop very nearly thu 
amount, the slight discrepancy arising from the fact that we 
have not, in our example, taken a sufficient number of pusi- 
tions of the crank to obtain a perfectly correct result. 

It is certainly an objection to the employment of the crank, 
asa means of converting a reciprocating into a rotary mo- 
tion, that its leverage, and therefore its power, is so vari- 
able; this is, however, rectified to a great degree by the ac- 
tion of the fly wheel, which, acting as a reservoir of power, 
gives hack to the crank,when the latter is at and near its dead 
centers, part of the power which it received from the crank 
while it was at or near its full leverage or power. 

The points of full power are not, it will be observed, on 
exactly opposite sides of the diameter of the circle of the 
crank travel], so that a straight line passing through the cen- 
ter of the crank shaft cannot intersect both the points of 
full power. 

The illustration and its accompanying table of movements 
shows the crank in that case to be at full power between po- 
sitions 5 and 6; if, however, the connecting rod were long- 
es in proportion to the length of the crank, its point of full 
power would come nearer to a horizontal line, drawn through 
the center of the crank shaft and at a right angle to the cen- 
ter line of the cylinder, the rule being that, the longer the 
connecting rod proportionately is, the nearer will its point of 
full power be to that pointat which the crank stands mid- 
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way between the two dead centers; and as a consequence, 
the more regular will the variation of the leverage of the 
crank be, that is to say (referring to the illustration), the 
leverages of points 1, 2, 3, and 4 would be greater, and the 
leverages of points 5, 6, 7, and 8 would be less, and hence 
[the one series of positions would more nearly equal in lever- 
‘age to the other series 


Fig 26. 


tN 


Let us now consider the crank movement and leverage in 
relation to the piston movement; and we find, on referring to 
the diagram, that, while the crank moves from position 0 to 
position 1, the crank has gained three eighths of an inch of 
leverage, while the piston has only moved about one six: 
teenth of an inch, using,therefore, but very little steam, and 
so on, as per the following table: 


Crank movement Leverage gained Piston movement 
No. inch 
0 to 4 3-8 1-16 
dL eee 5 11-82 3-16 
2° 3 5-16 5-16 
Bod 1-32 7-16 
40° 5 3-16 17-32 
5° 6 0 17-82 
Leverage lost 
6 7% 5-16 1-2 
Tg 1-2 11-32 
8“ 9 11-16 3-32 


which shows that, when the crunk las moved from position 
0 to position 2, which is two ninths of its stroke, it 
has gained very nearly one half of its full leverage (that is 
3+441=83 or nearly } inch), while the piston has moved 
one twelfth only of its stroke (that is J, + 4%;=} inch, the 
total stroke being three inches), Again when the crank has 
movedfto position 3, which is one third of its stroke, it 
has gained a little over two thirds of its leverage (that is 
g + a + f= 33, which is over two thirds of one and one 
half inches); while the piston has only moved a little over 
one fifth of its stroke. At both positions, Nos. 5 and6, the 
crank remains as nearly as possible atits full length of lever, 
while at position 7 it has moved seven ninths of its 
stroke, remaining still a lever equal to over seven tenths of 
its full length, the piston having moved over seventeen 
twentieths of its stroke. Even at position 8, the crank 
is at a leverage approximating to one half its full length, al- 
though when in that position it has moved cight ninths of 
its entire stroke. Thus we find that the reason, that a crank 
is equal, all round its revolution. to a lever of more than one 
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half its length from the center of the crank pin to the cen- 
ter of the crank shaft, is because it movesso quickly into its 
leverage and retains the same so long, and, furthermore,that 
the piston movement, and therefore the consumption of 
steam in the cylinder, during that part of the crank move- 
ment in which the crank is at a leverage of less than one 
half its length, is comparatively very small indeed. 

It will be further observed that, as the momentum of the 
fly wheel causes the crank to travel at (nearly) an equal 
speed during all parts of the revolution, the piston is travel- 
ing much faster at one than at another part of the stroke. For 
instance, suppose the crank to makea revolution ina second, 
it will move from each of the divisions (in the diagram) to 
the next division in the one-eighteenth of asecond. The 
piston, then, while the crank was moving from point 5 to 
point 6, traveled at the rate of (referring to the table of pis- 
ton movements) one and one half inches in one eighteenth of 
a second; while on the other hand, the crank moved from 
point 1 on one side of the dead center to point 1 on the other 
side of the dead center, that is two divisions,the piston moved 
one eighth of an inch only, and had (since the crank moved 
two divisions)two cighteenths or one ninth of a second to do it 
in; so that the reversal of the direction of themovement of the 
piston is not so sudden as it would at first sight appear to be, 
or ayto cause any violent shock, or entail any appreciable 
loss of power. 

The difference between the amount of power transmitted to 
the piston and that delivered by the crank shaft may be ap- 

reciated when it is stated that in large engines it is computed 
at nearly two pounds per square inch of the piston area, and 
in small engines to from ten to fifteen per cent of the total 
mean pressure on the piston throughout the stroke ; te which 
must be added the amount of friction due to the load which 
the engine may be driving, the allowance made for this lat- 
ter being about seven per cent. This difference is accountable 
for in the power required to operate the slide valve and other 
working parts of the engine,although there is no doubt that 
the strain placed by the blocks upon the guide bars when the 
crank is at and near its points of full power is also very great, 
in consequence of the angle at which the center line of the 
connecting rod stands to the faces of the guide bars. 

Not so much power is consumed in moving the connecting 
rod as might, at first sight, appear, because the movement of 
the crank pin end, which is the heaviest end of the rod, is 
circular, and it is only at the very center of the crosshead 
bearing of the rod that its movement is a purely reciprocating 
one, The movement of the rod as a whole is, as stated, 
a circular oneat the crank pin end, and an oval one between 
the crank pin and crosshead, which oval becomes longer and 
narrower as the point on the rod, at which the movement is 
considered, is located nearer to the crosshead journal. 

But little expenditure of power is involved in reversing the 
motion of the piston, piston rod,crosshead, and guide blocks, 
because whatever amount of power is required to move them 
in the first half of the stroke, during which their speed is ac- 
celerated,is delivered back by them in the effort to arrest their 
movement which takes place during the last half of the 
stroke; hence we find that there is no foundation for any 
supposition of a loss of power due to the movement ofa crank 
as applied to an engine. 

2+ 9 = _______. 


ASTRONOMICAL NOTES, 
OBSERVATORY OF VASSAR COLLEGE. 


For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 

Positions of Planets for March, 1875. 
Mercury. 

Mercury has been seen after sunset in the twilight from 
February 1 to the present time (February 18), and will prob- 
ably be visible for some few more evenings. 

After March 10, it should be looked for in the early morn- 
ing before sunrise, and on March 28 it should be readily 
seen, as it is then at its greatest elongation west of the sun. 

March 1, Mercury risesat 6h. 23m. A. M., and sets at 5h. 
538m. P. M. On the 81st, Mercury rises 4h. 54m. A. M., and 
sets Sh. 50in. P. M. 

Venus. 

Venus, although past its greatest brilliancy, is still a 
abeautiful object in the morning. It rises at 4h. 18m. A. M. 
va March 1, and sets at 1h. 56m. P. M. It passes the meri 
dian about 9 A. M., and to good eyes is still visible at that 
time. 

On the 31st, Venus rises at 4h. 10m. A. M., and gets at 2h. 
40m. P. M. On the 27th, Venus is so near Saturn that the 
latter can be easily found. 

Mars. 

Mars can be seen in the early morning hours. It rises on 
March lat th. 15m. A. M., and sets at 10h. 38m. A. M., be- 
ing far south in declination, and above our horizon only a 
little more than nine hours. On the 31st, Mars rises at Oh. 
25m. A. M., and sets at 9h. 27m. A. M. 

Jupiter, 

On March 1, Jupiter rises at 10 in the evening,and sets the 
next morning at 8h. 42m. On the 31st, Jupiter rises at 7h. 
47m. P. M., and sets at 6h 37m. the next morning. As Ju- 
piter conies into better and better position, the varying phe- 
nomena which its satellites present should be carefully 
noted. . 

Between 10 P. M. of March 18 and 2 A. M. of the 19th, 
the third satellite and its shadow and the first satellite and 
its shadow may be seen projected on the disk of Jupiter. 

Saturn. 
Saturn rises at 5h. 62m. A, M. onthe Ist, and sets at 3h. 


54m. P. M. On the 31st, Saturn rises at 4h. 2m. A. M., and 
sets at 2h. 12m. P. M. 

According tothe American Nautical Almanac, Venus and 
Saturn are in conjunction (have the same right ascension) 
on the 27th, Venus being 1° 16’ north of Saturn. As Venus 
is well known to every one, this position will enable observ- 
ers to recognize Saturn. 

{Uranus. 

Uranus rises on March 1 at 8h. 14m. P. M., and sets at 5h. 
28m. the next morning. On the 31st, Uranus rises at ih. 
12m. A. M., and sets at 3h. 28m. the next morning. Seen 
through a telescope, Uranus presents the appearance of a 
small full moon, bluish white in color. Its satellites are 
seen as exceedingly minute points of light. 

Neptune. 

Neptune rises and sets so nearly with the sun that it can- 
not be seen. 

Sun Spots. 

The record is from January 24 to February 18 inclusive. 
During this time, on account of cold weather and clouds, 
only nine photographs have been taken. In the picture of 
the 24th are two spots of medium size, near the end of their 
passage across the disk. From this time until February 16 
photographs and observations with the telescope show that 
spots were remarkably few and small. To day (February 
18), the preceding day having been cloudy, the photograph 
shows a very large spot just within the eastern limb. At 
present the spot appears narrow but of unusual length, and, 
if it follows the ordinary changesin passing across the disk, 
must be visible to the naked eye when it reaches the middle 
of the passage. 


Correspondence. 


Can Ants Talk? 
To the Eiitor of the Scientific American: 


The following may perhaps answer the above question : 
During a ramble over the mountains last spring, I was at- 
tracted by a low, shrill, squeak close by, when, upon looking 
in the direction of the sound, I saw on the ground, evidently 
hastening from me, a large insect of the ant species, about 
$ of an inch in length, its hinder part of a bright red color, 
and covered with hair. I saw nothing peculiar in its shape, 
it being similar, as nearly as I could tell, to a common ant, 
only much larger. Struck by the novelty of the sound, I 
stopped it with my stick, and tantalized it for some minutes, 
during the whole of which time it emitted its scream, which 
Ican describe in no other way than that it was similar to the 
sound which one would make when culling the attention of 
a bird in its cage, and that it was sufficiently loud to have 
been heard at a distance of 40 or 50 feet. I finally secured 
the insect and have kept it ever since, preserved in alcohol. 
From the above it can be seen that the vocal power of the 
ant is sometimes far from inaudible; for in proportion to its 
size, I should estimate that the cry of my ant would exceed 
the bellow of a bull, or the roar of a lion. 
Salt Lake city, Utah. 


H.L, A. C. 
oe _____________ 
New Telegraph Alphabet. 


To the Editor of the Scientific American: 


The ordinary Morse telegraph alphabet, consisting of dots, 
dashes, and spaces, answers very well when a register is 
used, and the signals are recorded on paper; but since the 
sounder instrument has almost entirely superseded the reg- 
ister, this alphabet is defective, as the sound of a dash is very 
much like the sound of a dot with a succeeding space. This 
fact suggested to my mind the idea of forming an alphabet 
which would consist entirely of dots and spaces, and thus 
lessen the liability to mistakes in transmitting messages by 
sound, I selected an article in a newspaper, ascertained how 
many times each letter occurred in it, and arranged them in 
tabular form, placing the letter which occurred most fre- 
quently, first, thus: 


oe Race ett dudnaccaias 154 times | G............068. 25 times 
IN Fee verre ded a6 112“ Bis. ose fialencogas 23 °«« 
Th dvecsetaneass 108 ° Meespae annie aerate? 22 « 
A.. 99 < Poca Gk Ae hace cee 20 =“ 
I 33 Of By fanwetaitesalene 17, 
8S... . 6 Me seas dn go hivne ne 17“ 
Rigeisaaevindacaae 69 ° Wisk Wasiselee nae se 16“ 
Ti eo aretatinas veas 57.“ Vi caiindesagastes 14 « 
Chetek 520° Kew ceoweaxeavee’s ae 
Ov Sedtax caootices 52 Di Sy e Beto ia ahel ca 3 
Dera dk caxetecaeencns§ 51 OM aceite ture dea se 1“ 
He Sic cas eats AGO Ais wstvcds- eens 0“ 
4 ee ree wings AO EE OR, cil eres uae seeds 0“ 


The alphabet was then formed by denoting the first letter 
in the table by the simplest character possible, that isa 
single dot; the second one is denoted by two dots, the third 
one by dot, space, and dot, thus: 


-1G syahicr 33 


GrvpowrnAerbpyAway 


Addison, Mich. JOuUN MILLs. 
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Utilization of Exhaust Steam. 
To the Editor of the Scientific American : : 

Some mechanics hold that exhaust steam cannot be prac- 
tically used for heating purposes on account of the back 
pressure on the engine, which has sometimes resulted in pro- 
ducing greater loss than profit, both mechanically and eco- 
nomically. 

Mr. James F. Smith, of this city, a practical engineer, has 
recently overcome this obstacle by making the heating pipes 
of the full area of the exhaust. At the end of the building 
so heated, it is necessary to exhaust upwards, and work down 
with the drips. It will, of course, require larger piping, and 
the pipes should be laid with sufficient descent to carry off 
the waste water. A child can be easily regulate the throttle 
for each room; and the rough and unsightly crates now in 
use can be dispensed with. B. 

Orange, N. J. 


New Safety Elevator. 

We have lately examined, at the shops of the Holske Ma- 
chine Company, in this city, No. 279 Cherry street, the 
working operation of their new elevator, for warehouses, 
stores, offices, and other purposes. One of the distinctive 
features of the improvement is a novel clutch, by the shift- 
ing of which, by the usual cord, the motion of the 
rope drums is changed, and the elevator made to ascend 
or descend, as may be desired. Another improvement re- 
lates to a safety clamp attached to the elevator plat- 
form, so arranged that, in case the lifting ropes should 
break, the platform instantly locks itself between its guides, 
and cannot fall. As a practical trial, we saw two men 
mount the platform and sever the lifting rope while they 
were upon it; but the platform barely settled four inches 
before it was solidly locked fast. 

Another point of improvement is an additionalsafety device, 
for locking the main gears in case the driving belt fails or 
breaks. The device for this purpose is simple but effective. 
Altogether the improvements appear to be admirably adapted 
for practical use, and contain every appliance for safe and 
reliable operation which the best experience can suggest. 
All elevators are of course more or less alike. They consist 
of a platform on which the goods or passengers are to ride, 
wire lifting ropes to raise and lower the same,winding drums 
to operate the ropes, and steam power to perform the work, 
These things being equal, that will be the best elevator 
which likewise supplies the most effective devices for ensur- 
ing safety and preventing accident. In these respects it will 
probably be difficult to find anything superior to the improve- 
ments above described. 

rr oe tr 
Sleeplessness, 

To take a hearty meal just before retiring is, of course, in- 
jurious, because it is very likely to disturb one’s rest and 
produce nightmare. However, a little food at this time, if 
one is hungry,is decidedly beneficial ; it prevents the gnawing 
of an empty stomach, with its attendant restlessness and un 
pleasant dreams, to say nothing of probable headache, or of 
nervous and other derangements, the next morning. One 
should no more lie down at night hungry than he should lie 
down after avery fulldinner, the consequence of either being 
disturbing andharmful. A cracker or two, a bit of bread and 
butter or cake, a little fruit—something to relieve the sense 
of vacuity, and so restore the tone of the system—is all that 
is necessary. 

We have known persons,habitual sufferers from restlessness 
at night, to experience material benefit, even though they 
were not hungry, by avery light luncheon before bedtime. In 
place of tossing about for two or three hours as formerly,they 
would soon grow drowsy, fall asleep, and not wake more 
than once or twice until sunrise. This mode of treating in- 
somnia has recently been recommended by several distinguish- 
ed physicians, and the prescriptionhas generally been attend- 
ed with happy results.—Scribner’s Magueine 


—_—— oD 
Good Words for the ‘** Science Record. 


The following words, from three of our friends in remote 
places, who have just received the ScreNcE RECORD, ex- 
press the sentiments of many others, which we refrain from 
printing on account of our limited space: 

“Received SOIENCE RECORDS today; they are a splendid 
reward for a little work.’—Martya F. Gilbert, Racine, Wis. 

“«The SciENCE RECORD came to hand ‘his morning ; upon 
examination I find that it far exceeds my expectations, and 
would be a valuable addition to any man’s library.” —Jus. D. 
Hollister, Salisbury, N. C. 

‘‘ Many thanks for the ScIENcE RECORD; it is well worthy 
of going to any trouble to get. I hope I may be able to get 
you more new subscribers.”—Francis Carroll, Manager, NV. 
0. Gas Works. 

Any person having paid for a volume, or being entitled to 
one for obtaining new subscribers to this paper, and not hav- 
ing received it, will please notify the publishers at once, as 
copies have been mailed to all the names upon our order 
books. 

The ScrENcE REcorpD for the years 1872, 3,4, 5,—four vol- 
umes—will be mailed on receipt of $8, or a single copy of 
either year for $2.50. 

oe 

Dr. FOTHERGILL says in the Popular Science Monthly that 
the intellect is more than normally brilliant when the per- 
son is affected with the first stages of pulmonary consump- 
tion or with chronic gout. 

—— + 6 > 

THE Suez canal has earned a profit equivalent to seven 
per cent on its cost, during the year ending in September 
last. 
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IMPROVED RAILWAY AXLE BOX. 

Hot boxes are one of the many annoyances with which 
railway mechanics have to contend, railway owners to 
pay for, and railway passengers to anathematize. Dust 
will get into brasses, and friction inevitably follows. 
Then the parts get hotter and hotter,and finally oil and waste 
burst into flame; the train is delayed, sometimes for hours, 
and in theend rushes on to its destination with ruined brasses 
and badly cut journals, looking (after nightfall),to the aston- 
ished denizens of way stations, more like a rapid torch- 
light procession than anything else. 
avoiding the difficulty are: Care in closely fitting brass and 
journal, the use of alloys, for the former, least liable to cut, 
and of various lubricating materials claimed to perform their 
office more effectually than oil. An inven- 
tion which, like the one which is herewith il- 
lustrated, aims at the root of the evil, by pre- 
venting altogether the entrance of dust and 
providing a means to keep the brass cool, 
has, we believe, hitherto been absent, or, if 
it existed, no tidings of its success have ever 
reached us. The present device has, there- 
fore, the merit of novelty and also of being 
a long step in the right direction. It appears 
to be practical, and we think that railway 
mechanics will not hesitate to give the new 
axle box a fair trial. 

It comprises two distinct inventions, the 
first for keeping out dust, the second for 
maintaining the brass cool. To gain the for- 
mer end, the box must be perfectly tight 
next the wheel, sufficiently so to prevent the 
leakage of oil, and yet it must allow the axle 
abundant play in its lateral and other move- 
ments. By referring to the sectional view, 
Fig. 2, the manner in which these ends are 
accomplished will be seen. A is the back of 
the box, cast in one piece with the body. A 
metal guard and bolts secure to the inner 
side a bellows joint, B, which is stamped out 
of leather and hence has no seam. The outer 
portion of this joint is similarly attached to 
a gun metal ring, C, shown enlarged above. 
On the axle aring, D,is shrunk ; and just out- 
side of this, another ring, EK, of iron, contain- 
ing spiral springs which tend to push it out- 
ward, is placed. The springs serve to take 
up any wear ofthe rings. The bellows joint slips directly over 
these, so that the ring, C, bears against the ring, E. Outside 
of the ring, C, and also bearing against it, another iron ring, 
F, is secured rigidly to the axle. It will be seen, therefore, 
that the leather forms a screen between axle and box, and, 
as it is attached to beth and is flexible, it forms no obstacle 
to the lateral play of the former. The two rings, E and F, 
bearing directly against the ring, C, revolve, of course, with 
the axle; and as the ring, F, is slightly tapered, its natural 
effect, owing to the centrifugal force due to the revolution, 
is, itis claimed, to throw the oil away from the joint, and 
thus to prevent leakage. 

This arrangement, the inventor states, can be applied to 
any railway box ata cost not exceeding fifty cents. He claims 
that it allows of filling the box to a sufficient depth with oil 
alone, and thus doing away with packing entirely, so that 
the axle runs directly in the liquid. A large 
saving is thus effected, not merely by obvia- 
ting waste of oil, but also in packing and the 
time and labor involved in inserting and re- 
moving the same. 

'The apparatus for cooling the journal con- 
sists in the peculiar construction of the brass, 
and in a water receptacle with suitable con- 
necting pipes secured above and outside the 
box. The brass, shown at G in the sectional 
cut, is cast with a core,so as to leave within 


The usual means for, 


A Boy’s Idea of Heads. 


in colors ‘‘aye” or ‘‘no”’ on a list sheet at the Speaker’s desk 


The Young American brings up a ‘ boy’s composition” on | It was a simpler plan than that of Jacquin. 


heads as follows: 

“Heads are of different shapes and sizes. They are full of 
notions. Large heads do not always hold the most. Some 
persons can tell just what a person is by the shape of his 
head. High heads are the best kind. Very knowing people 
are called long-headed. A man that won’t stop for anything 
or anybody is called hot-headed. If he isn’t quite so bright, 
they cal] him soft-headed ; if he won't be coaxed nor turned, 
they call him pig-headed. Animals have large heads. The 
heads of fools slant back. Our heads are all covered with 
hair, except bald heads. There are other kinds of heads be- 
sides our heads. ‘here are barrel heads, heads of sermons 
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HUSSEY’S RAILWAY AXLE BOX. 


—and some ministers used to have fifteen heads to one ser- 
mon; pin heads; heads of cattle, as the farmer calls his cows 
and oxen; head winds; drum heads; cabbage heads; at log- 
gerheads; come to a head, like a boil; heads of chapters; 
head him off; head of the family; and go ahead—but first be 
sure you are right.” 

-__ OOOO +6 eo 

Recording Votes by Electricity. 

A clerk employed in the French government telegraph office 
(M. Jacquin) has conceived a system for recording votes by 
electricity. It is thus described: ‘Before every deputy two 
ivory buttonsare placed,like the buttons of electric bells. If 
the deputy wishes to vote ‘ Yes,’ he presses the button on his 
right; if he wishes to vote ‘ No,’ he presses the button on his 
left. The voter establishes by this means an electric com- 
munication, which is transmitted to an apparatus close to the 


—___—_=»8 
The Institute of Mining Engineers. 

This society held a meeting at New Haven, Conn., on 
February 24 and 25, Professor R. R. Raymond being the Pre- 
sident. Various interesting papers were presented. 

Professor Raymond introduced the subject of 

TRON AND STEEL, 


with special refcrence to the decarbonization of spiegel iron 
by annealing. He exhibited a specimen, the outside of which 
had been rendered malleable. 

An able paper was presented by Mr. Henry M. Howe, of 
Boston, Mass., on 

BLAST FURNACE ECONOMY. 

The waste of fuel is mainly due to the re- 
duction of carbonic acid. The proper rem- 
edy lies in using lower furnaces with nar- 
rower throats, so that the charge may 
be heated more rapidly on entering the 
furnace, and that the carbonic acid pro- 
duced by the reduction of the ore may be 
formed nearer the tunnel head, and may be 
exposed for less time and to less fuel before 
it escapes from the furnace. The waste of 
fuel is, in all cases, attributable to, first, th 
reduction of carbonic acid; and second, to the 
escaping gases carrying off unnecessary sen- 
sible heat. A paper on the 

METALLURGY OF QUICKSILVER 

in North Carolina was read by Professor o. 
Eggleston, of the School of Minesof New 
York. Theore is found as cinnabar and na- 
tive mercury, in dirt washed into the valleys 
from the decomposition of the cinnabar and 
serpentine rock. Cinnabar ore is put in the 
furnace in pieces the size of an egg; ore con- 
taining native mercury is made into adobes, 
the size of a brick, or a half larger. The pro- 
cesses are roasting and precipitation with 
lime ina retort. Roasting is done in a re- 
tort without lime and in shaft furnaces which 
are intermittent and continuous. 

Professor Blake, of New Haven, read a 
paper on 
PROVISIONS FOR THE COMFORT OF MINERS 

The Hassard colliery, in Belgium, was es- 
pecially referred to. A comfortable home has been estab- 
lished for the miners near the mouth of the shaft, capable of 
lodging comfortably 200 men. The success and beneficial 
results of this experiment may, to a great degree, be re- 
garded as a model forsuch undertakings, and worthy the at- 
tention of our colliers and metallurgical establishments. 

Professor Eggleston said that the material comfort of min- 
ersis not the only tbing that receives attention. Provision is 
made for their intellectual and moral welfare. At one of 
the works in Hanover, where a large number of men are 
employed, the whole question of amusement and instruction 
is solved better than anywhereelse. In England and France 
sickness is better provided for than in Germany. The chil- 
dren of the miners at this place in Germany are instructed in 
schools provided for this purpose. The ordinary lager beer 
garden is provided; also a ball room andtheater. The music 
and acting are carried on by the workmen 
themselves. The hospital system in England 
is gratuitous. In France a certain portion of 
the wages of the workmen goes to a hospital 
fund. Fines for disorderly conduct go to 
this fund, which is managed by the workmen. 
These plans have worked admirably. In this 
country, difficulties arise from the lack of con- 
certed action on the subject, and from the 
large number of nationalities to contend with, 


it longitudinal and horizontal channels on 
each side of the brass. These connect with 
short tubes on the outer end of the brass; and 
to the tubes, the flexible rubber pipes, H, which 
lead to the water reservoir.I (shown in the 
perspective view, Fig. 1), are attached. It is 
claimed that, by this device,the brass can 
never become heated higher than the boiling 
point of water, even if the lubricating ma- 
terial should be neglected. The reservoir is 
a simple box of tin, provided with a screw 
cap, opening to allow of its ready replenish- 
ment. It is attached to the box by a simple 
thumbscrew, so that if broken it may be easi- 
ly detached. Its cost, the inventor says, 
need not be over ten cents, while the brasses, he further 
adds, are no more expensive than those ordinarily employed. 
In winter the water can be mixed with alcohol or glycerin 
to prevent freezing. 

As an additional precaution against dust,a piece of leather, 
J, Fig. 2, is attached to the rear of the box by clamps. 

The entire device is quite simple, and, as we have already 
stated,can be readily applied to trucks already in use. If its 
use in addition yields evena portion of the many important 
advantages claimed, its economical value will be quickly ap- 
preciated. 

Patented through the Scientific American Patent Agency, 
in the United States, Canada, England, and other countries. 
For further particulars address the patentee, Mr. C. A. Hus- 
sey,care of the Mercantile Agency, 335 Broadway, New York 
city. 


which is not the case in Europe. A paper on 
THE NEWBURYPORT MINES, 

hy Professor Richards, of the Massachusetts 

School of Technology, was presented by Profes- 

sor T. Sterry Hunt, of the same institution. 


president and his secretaries. Every time the electric current 
acts thus it opens the door to a ball, and the ball falls through a 
tube into the ballot box. The balls are made of glass or ivory, 
and are strictly identical in weight. The two ballot boxes 
are then weighed, and the number of balls indicated by the 
weight. Finally, by turning a handle, all the balls which 
have not been used are let out, and they give the number of 
members who have abstained or were absent when the vote 
was taken. Nothing can be more simple. The inventor 
has offered to set up his apparatus in the Versailles assembly 
for the sum of $12,000.” 

Mr. Thomas Hall, of Boston, Mass., calls our attention to 
the patent granted in this country, in 1850,to Albert N. Hen- 
derson, of Buffalo, N.Y., for an electrical vote recorder. Hen- 
derson’s plan was to have a couple of keys on each member’s 
desk, by pressing which the members eould instantly print 
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It appears that the first ore discovered here 
was in the form of loose masses in the drift, 
but subsequent explorations showed that the 
sourceof the ore is a vein having a northeast 
course, cutting the ancient crystaline soda of 
the region. Two shafts have been sunk upon 
it, each of which has now reached a depth of 
about forty feet. In one, the ore-bearing por- 
tion of the vein was six feetin breadth, and in 
the other, about seven inches. Further ex- 
plorations are required to determine the 
breadth of the lodes in these shafts. The ore is a galena, 
carrying silver, with some copper, yielding, on assay, both 
gold and silver. Small portions of copper pyrites,zinc blende 
and native silver have also been found. The treatment of 
Baulbach, of Newark, of about four tuns of the loose ore 
found in the soil, gave thirty-eight per cent of lead, together 
with $58.76 of silver, and $4.85 of gold, to thetun of ore. 
Assays of the borings froma portion of the lode showed 
over fifty percent of lead, containing silver and some gold, 
giving to the base bullion a value of about $300 to the tun. 
_ oO 

THE Congress of Mexico offers a reward of $20,000 to the 
first mine that produces 500 flasks of quicksilver. The met- 
al is extremely scarce, Afact said to be due tothe lack of 
proper enterprise in prucuring it, rather than to any defici- 
ency in its presence. 
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TWO REMARKABLE PLANTS. 

During the frosts of winter, which have this year been so 
severe and so prolonged, the eye finds unusual pleasure in 
contemplating the inhabitants of the greenhouse and the hot 
house; and the vegetation of the tropics appears more than 
ever beautiful when the weather has bound our soil in an 
iron chain. Of all the classes of plants which the art of 
the gardener, aided by artificial heat, can cultivate in our 
northern climate, the palms exhibit the 
greatest variety of graceful foliage; and we 
publish herewith an engraving of the male 
species of the hardy palm, an ornamental 
kind exhibiting a remarkable difference be- 
tween the two genders. 

The male kind is known by its large 
thick trunk which, near the ground, 
branches out into strong vigorous boughs, 
thickly covered with spiky foliage of a deep 
yellow color; these spikelets at first grow 
out straight from the branches and then 
incline sharply downwards. It bears innu- 
merable little flowers, growing closely to- 
gether, of a beautiful deep orange color 
tipped with yellow. The female is com- 
paratively small, with much _ thinner 
branches, the greenish yellow leaves of 
which grow straighter than those of the 
male sort, describing no curve or angle till 
much further from the stem. Its nume- 
rous small flowers, of a pale yellow hue, 
also grow at greater intervals apart. It 
blooms from April to May, and the seeds 
ripen from February until April the follow- 
ing season, thus requiring an entire year for 
complete fruition. As regards display, the 
preference must be given to the male trees, which may well 
be pronounced exceedingly ornamertal. It isa moot point 
whether the males or females are most numerous; but cer- 
tain circuinstances would indicate that the males are. 

Our second specimen is even a greater curiosity. It comes 
from Costa Rica, and has a large scarlet spathe, and atwist- 
ed spadix, which, when elevated, as they are, on a tall pe- 
duncle, have a peculiar aspect, and have gained for this spe- 
cies the name of flamingo plant. 

The accompanying illustration has been prepared from a 
photographic representation of one of the finest specimens 
of this plant to be found in Europe, and it is also one of the 
best varieties of this truly beautiful species. The compost 
in which it has thriven so well 
consists of peat, charcoal, bro- 
ken crocks, and muss. The pot 
is half filled with drainage. The 
temperature it has all along been 
grown in is intermediate be- 
tween that of g stove and a 
greenhouse. We are indebted 
to The Garden for the two en- 
gravings. 

—_— or 

Aniline Colors without 

Arsenic. 


Coupier, of Paris, was the 
first to succeed in producing 
fuchsin by the action, at a suit- 
able temperature, of hydrochlo- 
ric acid and iron in small quan- 
tities on pure aniline and nitro- 
toluol. 

Recently, the Gesellschaft fiir 
Anilin Fabrikation, of Berlin, 
have erected new works, where 
no arsenic acid is used in the 
preparation of colors. Not only 
fuchsin (rubin), but all the co- 
lors derived from it which are 
manufactured by this company, 
are warranted to be produced 
without the employment of ar- 
senic, and to be entirely free 
from this poisonous reagent. 

The Berlin company are work- 
ing Coupier’s process with seve- 
ralimportant modifications, and 
produce from 450 to 675 lbs. of 
fuchsin per day. Some speci- 
mens of fuchsin and other co- 
lors manufactured by this com- 
pany appear to be products of 
unrivaled beauty, purity, and strength.” The fuchsin is 
stated to be not only purer, but stronger than that made by 
the aid of arsenic acid, and is the pure hydrochlorate of ro- 
saniline. The rosaniline base, from its great purity, is ad- 
mirably adapted for the preparation of aniline blue, and is 
now being very largely used by other manufacturers of ani- 
ilne colors. 

Being free from arsenic. these dyes are not only fitted for 
coloring sweetmeats, liqueurs, sirups, and pharmaceutical 
preparations of every description, but may be used in many 
other industrial purposes where poisonous colors would be 
more or less dangerous, asin the staining of paper, paper- 
hangings, toys, etc. 

It is to be desired that other manufacturers of these dyes 
will adopt the new method, and relinquish the old arsenic 
acid process, which, apart from the inconveniences it has 
caused both manufacturers and consumers, has led to many 
lamentable accidents.—Chemical News. 


Autogenous Soldering. 

The term autogenous in connection with the process of sol- 
dering is strictly applicable to those instances only where the 
pieces to be joined are united by means of the same kind of 
metal, and more strictly still in those cases only where the joint 
is made by melting the surface or edges of the pieces to be 
united. In shop parlance this is known as “‘ burning,” an 


operation requiring no little skill, but, when satisfactorily 


THE MALE HARDY PALM. 


accomplished, affording a better joint than can be obtained by 
the use of alloys, and indeed in some cases the only joint that 
is practically useful. The term autogenous is, however, ap- 
plied to a process of soldering in which metals are united by 
melting the Jead or otheralloys along the seams by means of 
the flame of hydrogen, or of that obtained by the combustion 
of a mixture of hydrogen andcommonair. The correct or in- 
correct application of the term is of little moment, as the use 
of the expression ‘‘burning ” has become so general and well 
understoodamongst mechanics that its use in connection with 
the operation of joining metals is scarcely likely to be mis- 
understood. 

The first and most important use of burning is in the con- 


THE FLAMINGO PLANT—ANTHURIUM SCHERZERANIUM). 


cess of the operation depending more upon the quantity and 
state of the materials than upon the skill of the workmen. 
Thus if a round or square tank is required, a piece of the 
sheet lead sufficient in size to form the sides and ends of the 
tank, or the hoop, ifa round one, is bent into shape, the 
overlapping ends being secured by a few touches of solder 
ora few nails, driven from the inside, so as to keep the 
overlapping edges perfectly close. On the outside of the 
joint a piece of stout brown paper is pasted, 
so as to cover the whole of the joint. The 
hoop, or parts to be joined, are then turned 
downwards on to the casting floor, and mold- 
ing sand of good quality packed over the 
joint to about five or six inchesin depth, a 
piece of wood about three quarters of an inch 
thick being placed over the junction of the 
edges, while the sand is being rammed to- 
gether. This wood is to form the runner or 
channel forthe molten metal, and must be 
slightly longer than the joint to be made, so 
that it can be drawn out lengthways. The 
sand being tolerably firm, cut down to the 
wood with a trowel, forming a sort of V- 
shaped groove along nearly the whole length 
of the intended joint, leaving a few inches of 
the wood buried at one end, whichis also to 
be completely stopped. When the wood is 
drawn out, which is the next operation, the 
other end of the runner is to be stopped up 
to a greater or lesser hight according to the 
thickness of the metal; about an inchis usu- 
ally sufficient. It will be understood that 
we have here, as it were, a broad-mouthed 
ditch in the sand, stopped at one end, and 
with a bar one inch deep at the other; and at 
the bottom are the overlapping edges of the lead that is to be 
joined. A quantity of lead is then melted in a furnace, and 
brought to heat sufficient to melt the two edges of the metal 
to be joined. 

Everything being in readiness, a small quantity of rosin 
is dusted along the intended joint at the bottom of the run- 
ner, and a bar formed to catch the overflow of metal. The 
latter is then poured in steadily but quickly, giving it as 
much fallas possible, and keeping up the supply till, by 
means of a trying stick, itis known that the cold metal of 
the edges has been melted. The overflow end is then stopped 
up, and more metal poured in, the molten lead being kept 
ready to fill up as shrinkage shows itself. When set, the 
sand is removed, and the runner 
or the remains of the metal poured 
on the joint is cut off with a chise 
and mallet, and the surface flushed 
with ascratch brush or wire card. 
The paper that was pasted over 
the outside will have fallen off, 
and will be seen to have left a 
smooth surface, in which no trace 
of a join is visible. 

It will be seen that the secret 
of success lies in having a good 
bed of sand, plenty of hot metal, 
and careful attention to the 
shrinkage. The bottom of the 
tub or tank is put in by a similar 
process. The hoop or sides, when 
the tank is not too deep, being 
completely sunk in a hole in the 
casting shop, is filled up with sand 
inside and out. The sand is then 
removed from the insidetoa depth 
equal to the thickness required in 
the bottom of the tank, and 
smoothed over well with the trow- 
el. The sand outside the tank 
must be rammed hard, and a bay 
left all round to take the overflow. 
As before, rosin is sprinkled over 
the edge of the metal, and the 
melting furnace brought close to 
the work. When the metal is as 
hot as possible, two or more men 
take a ladleful and pour along the 
edge; and when the latter is melt- 
ed, the molten metal is poured in 
until it is up to and running over 
the level of the outside sand all 
round. The dross is then skimmed 
off and the metal left to cool, as 


struction of vessels for holding acid or corrosive liquids, | it shrinks equally allover and requires no further attention. 


which would attack one of the ingredients of ordinary solders; 
as for instance the leaden vessels, tanks, and chambers em- 
ployed at chemical works. In vessels subjected to consider- 
able changes of temperature, alloysare frequently of little use 
in constructing joints, owing to the difference in the amount 
of their expansion and that of the metals to which they are at- 
tached; and in other cases they set up a galvanic action, 
which more or less speedily destroys the more oxidizable 
metal, Autogenous soldering is also employed for the sake 
of appearance in pewterer’s and plumber’s work—especially in 
the former, in which,if solder where employed, the joints of 
angles and the seams would become too apparent to the eye. 
Burning is also resorted to to remedy defects in castings,and 
in various jobs in which solder is either inapplicable or ob- 
jectionable. 

The simplest method of burning is that adopted in the 
manufacture of leaden tubs, tanks, and other vessels, the suc- 
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It is obvious that, instead of making the bottom by pouring 
on molten metal, a piece of the required size can be cut out 
of thinner sheet lead, and placed on the top of the inside 
sand ; but we believe the majority of experienced workmen 
prefer the first mentioned method of burning in a bottom. 
If the article is of considerable size, however, it is necessary 
to have more than one workman,as the metal must be poured 
on as quickly as possible. 

This method of lead burning is, it will be seen, considera- 
bly troublesome, and is rarely used except when the lead is 
too thick to be melted conveniently by means of the blowpipe 
or the oxyhydrogen flame. The latter is, however, always 
used when possible by those who can accomplish the operation, 
which requires a much greater degree of skill than the pro- 
cess of lead burning we have described above. The edges to 
be joined should be scraped clean, and be dusted with rosin. 
A piece of lead is then laid along the intended joint, and the 
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flame brought to bear upon it. In many cases the skillful 
lead burner omits the strip of lead, and obtains a joint by 
fusing the two edges to be united; but it is only the skillful 
workman who can accomplish this, as,especially in thin lead, 
the edges as they approach fusion are apt to run away from 
one another instead of coalescing. It is always best to use 
the covering strip of lead, because it is easy to remove super- 
tluous metal from the joint, and failure in the other process 
involves loss of time. In either case it is only by practice 
that the amateur or tyro can hope to succeed. 

Similar processes are applicable in the case of the other 
metals. Thus brass may be burned together, by placing the 
parts to be joined ina sand mold, and pouring a quantity of 
molten brass on them, afterwards reducing the parts by 
means of the file, etc., to proper dimensions. The sine qua 
von is plenty of molten metal,madea trifle hotter than usual. 
Pewter is generally burned by the blowpipe or a very hot 
copper bit. In angles and where it is bent over sharp cor 
ners and in seams, one edge is allowed to stand over the sur. 
face of the other, and a strip of the same metal is then laid 
along the intended junction. The joint is then burned, as 
mentioned, by melting the surfaces and edges by means of a 
blowpipe or the hot soldering iron, and the supertluous metal 
is filed off, leaving the joint, if at an angle, looking as if it 
had been made out of the solid. The principle of the pro- 
cess is the same whatever be the mode in which it is per- 
formed; and when hot metal is used as the sole agent of 
heat, it is necessary to have plenty of it, und to see that the 
parts to be joined are clean. Itis scarcely necessary to say 
that the autogenous method is the only proper method of 
remedying defects in castings, and, notwithstanding the 
trouble attached to it, should always be attempted with all 
metals for which it is applicable, and all articles in which it 
is possible. Wedo not suppose that trifling defects in iron 
castings will be remedied by this means, though there is no 
very great difficulty in accomplishing it, as flanges are often 
burned on to pipes and wheels; but with the more costly or 
easily worked metals, tho practice of this process would be 
attended with advantage.—English Mechanic. 

ee 
The Earth---Its Heat and Contraction. 


Professor P. M. Duncan, F.R.S., recently delivered at the 
Royal Institution a course of lectures upon ‘‘ The Grander 
Phenomena of Physical Geography.” He pointed out that 
there is strong evidence that the earth is a solid body now 
cooling, because the deeper man can get in mines or in bor- 
ings the hotter is the temperature, and if the temperature 
continues to increase at depths to which man cannot reach, 
in the same ratio that it does at depths which he can 
reach, a temperature of 3,680° would be found at a depth of 
45 miles. At this temperature granites and lavas fuse. As- 
suming, then, the earth to be a hot body now cooling, as it 
cools the rocks must contract; moreover, those rocks which 
are rich in silica will not contract so rapidly on cooling as 
others, cousequently herein is a source of change of shape of 
the earth. It is well known that surface changes are going 
on, that some large areas of land are in course of slow up- 
heaval, while others are slowly sinking, and that at one geo- 
logical period there was a great upheaval of the larger por- 
tion of the continent of North America. The globe, there- 
fore, is cooling unequally. The radiation from some parts 
is greater than at others, so in this there is a further source 
of disturbance. Sir William Thomson has calculated that 
every year 92 horse power of work—for heat means work— 
is got rid of from every 247 acres of the surface of the globe. 
The dissipation of energy and the contraction of rocks not 
being uniform, the effect of these disturbing causes is to pro- 
duce horizontal thrusts, which form mountain ranges by 
crumpling up the earth, for mountains are formed by this 
crumpling action, and not usually by direct volcanic or other 
upheaval. The changes produced by the contraction are 
slow, and there is every reason to believe that our present 
sea floors and our present continents are extremely wld, geo- 
graphically speaking, so far as their present forms are con- 
cerned. He suid that the upper part cf Snowdon consists of 
sea sand, fossil sea fishes, and volcanic ashes, all mixed to- 
gether; in fact it appears to have been at one time in the 
same condition that the Bay of Naples is in at present, that is 
is to say, volcanic ashes fell into it and sometimes buried fish. 
The lower part of Snowdon consists of vast streams of old 
lava. At some geological period the crumpling action 
already mentioned took place below the Bay of Snowdon; 
consequently the bottom of the bay was elevated and became 
the top of the highest mountain in Wales. Rain,and rivers, 
and atmospheric changes then played upon it during the 
course of long ages, sculpturing out the beautiful mountain 
scenery which characterizes the Snowdon range. 


_ oO 
Beet Steak Electricity. 

The six Christmas lectures for juvenile listeners at the 
Royal Institution, were delivered by Dr. J. H. Gladstone, 
F.R.8. He chose for his subject ‘‘The Voltaic Battery.” 
Most of the experiments and teachings were of course too 
elementary to interest the readers of these pages, but one of 
the experiments revealed a fact not generally known. He 
said that in daily life weak electrical currents are at work 
where their presence is often little suspected; for instance, 
supposing a person at dinner to havea silver fork in one 
hand and a finger upon the steel part of a knife held in the 
other, it follows that, when he plunges the knife and fork 
into a beef steak,two dissimilar metals are thereby placed in 
a moist conducting substance, consequently a voltaic circuit 
is formed and an electric current flows through the body of 
the individual between the knife and fork. To prove that 
this was really the case, he connected a reflecting galvano- 


meter with the knife and fork by means of wires; he then 
proceeded to cut a beef steak, and the current thus generated 
deflected the needle of the galvanometer, so that the spot of 
light which it reflected was seen traveling along the screen 
by all the observers. 
—_— OHO 
Steam Boat Poetry. 

At a meeting of the Institution of Engineers and Ship- 
builders in Scotland, held in Glasgow, on Wednesday, De- 
cember 4, 1867, Mr. J. A. Napier, F.R.S., submitted the fol 
lowing verses, written by Wm. Muir, saddler, Kirkintilloch, 
March, 1803, ‘‘ on seeing the new-invented Steamboat pass 
through the great Canal, dragging two vessels behind it 
fully loaded.” 

THE STEAM BARGE, OR NAUTICAL NOVELTY 


When first by labor Forth and Clyde 
Were taught o’er Scotia’s hills to ride 
In a Canal long, deep, and wide, 
Naebody thocht 
That winders without win’ or tide 
Would e’er be wrocht. 


To gar them true that boats would sail 

Thro’ fields o’ Corn or beds o’ Kail, 

An’ turn o’er Glens their rudder’s tail, 
Like weathercocks, 

Was doctrine that would needed bail 
Wi’ common folks 


They ca’d it nonsense, till at last 
They saw boats travel east and wast, 
Wi sails and streamers at their mast, 
Syne, without jeering, 
They were convinced the blustering blast 
Was worth the hearing. 


For mony a year, wi’ little clatter, 
«\n’ naething said about the matter, 
The horses hauled them through the water 
Frae Forth to Clyde; 
Or the reverse, wi’ weary splatter, 
And sweaty hide. 


Then wi believed, poor silly bodies, 
Wha’ naething ken o’ learned studies, 
That horses’ hoofs and hempen woodies 
Best still to draw them; 
An’ cursiug calling clad in dudies, 
To swear and ca’ them. 


But little think wi what’s in noddles, 
Whar science sits an’ gapes and gudles, 
Syne darklins forth frae drumly puddles 
Brings things to view 
That the weak penetration fuddles, 
QO’ me av’ you. 


For lately we have seen a lighter, 

An’ in her doup a fanner's flighter, 

May old boat-haulers a’ gae dight her, 
Black sooty vent 

Than half a dozen horse she's wighter 
By ten per cent. 


Wi’ something that the learned ca’ steam, 
That drives at heughs the wa’ken’ beam 
O’ huge engines to draw coal seam 

Or carry hutches, 
She in her breast swells sic a feum 

As has few matches. 


By it she through the water plashes, 
An’ out the stream behint her dashes, 
At sic a rate baith frogs and fishes 
Are forced to scud, 
Like ducks and drakes amang the rashes, 
To shun the mud. 


When first I saw her in a tether 

Draw twa sloops after ane anither, 

Regardless 0’ the win’ an’ weather 
Athwart her bearin’, 

I thought frae h—l! she had come hither 
A privateering; 


An’ that the pair she had in tow 
Were prizes, struck me, sae I vow: 
I cried when fixed to their prow 
T saw her cable— 
“In Satan’s furnace now they’ll bow 
Amang the rabble.” 


It was sae odd to see her pulling, 
An’ win’ an’ weather baith unwilling, 
Yet d—1 may care she onward sculling, 
Defy’d them baith, 
As constant as a mill that fullin’ 
Gude English claith. 


Can c’er, thought I, a flame o’ reek, 
Or boiling water’s cauldron smeek, 
Tho’ it war keepit for a week, 
Perform sic wonders, 
As quite surprises maist the folks 
O gazing hunders? 


But facts wi canna well dispute them 

Altho’ wi little ken about them; 

When prejudice inclines to doubt them, 
Wi a’ her might, 

Plain demonstration deep can root them, 
An’ set us right. 


Or lang gae now wi’ whirligigs, 
An’ steam engines will plough our rigs, 
An’ gang about on easy legs, 

Wr nought to pain us, 


But flit in tethers, needlessna 
That us’d to hain us. 


LBraw news indeed for man and beast, 
They’ll then hae nought to do but rest, 
An’ on their former labors feast, 
Wi’ cheerful hearts, 
When thus they see warm steam insist 
To play their parts. 


[The boat referred to, we presume, was the Charlotte Dun- 
das, built by William Symington, a native of Falkirk, for 
whom the honor of first applying steam to navigation is 
claimed. ] 
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MANUFACTURERS. 

The publishers of the SCIENTIFIC AMERICAN are prepared to execute {1 
lustrations, in the best style of the engraver’s art,/for this paper only, of all 
civil and engineering enterprises, such as New Bridges, Docks, Furnaccs 
Rolling mills, and all kinds of Manufacturing Works, including Wood and 
Iron Working Machines, Lathes, Shears, Steam Boflers, Engines, Pumps 
Governors, Railroad Improvemonts, Agricultural Implements, Architectura 
Works, Conservatories, etc. Engravings may be made from good photo- 
graphs or well executed drawings, or artists will be sent to any partof the 
country to make the necessary sketches. The furnishing of photographs, 
drawinzs, or models is the least expensive, and we recommend that course 
as preferable. The examination of eithcr enables us to determine if it is a 
subject we would like to publish, and to state the cost of engraving in ad- 
vance of its execution, sothat parties may decline the conditions without 
Incurring much expense. The advantage to manufacturers and contractors 
of having their machines, inventions, or engineering works illustrated in a 
Paper of such large circulation as the SCIENTIFIC AMERICAN, which not 
only extends to nearly every manufacturing establishment in this country 
and Canada, but has an extensive circulation abroad, is obvious. 

For full particulars asto cost for engraving and publishing address 


MUNN & CO., 37 Park Row, New York City, 
and send model, drawing or photograph, and letter by the same mail. 


NEW BOOKS AND PUBLICATIONS. 

BETON CorGNnetT: A Description of the Material and its Uses in 
France and America. Published by John C. Goodridge, Jr., 
New York and Long Island Coignet Stone Company, Third 
Avenue, near Third Street, Brooklyn, N. Y. 

Engineers, builders, and architects will tind in this pamphict complete 
information regarding one of the most successful artificial stones now man- 
ufactured. The work comprises a large number of valuable reports upon 
practical tests of the material, prepared by well known experts, and also the 
specifications of the ten patents under which it is made. A profusion of 
excellent engravings of completed structures, in which the béton Coignet is 
used, embellish the text. An advertisement of the pamphlet will be found 
on another page. 

THE PROGRESSIVE SHIP BUILDER. By John W. Grifliths, Editor 
of the Nautical Magazine, etc. etc. Illustrated. Published by 
the Author, New York, P. O. Box 5125. 

This is the first volume of an extended treatise upon ship-building, which 
inasmuch as {t embodies the results of the author's experience of fifty-two 
years in the art, cannot but. be of great practical value. Certainly, a work 
which aims to circulate broader ideas regarding a calling which (though on 
of the noblest, and at the sametime one which our great seaboard, it migh 
be thought, would render one of the first to the country in industrial {mpor- 
tance) has of late assumed proportions far too inconsiderable deserves an 
honest welcome. The book is written in clear and plain language, and is 
copiously illustrated. It will doubtless prove a useful contribution to litera- 
ture on the subject. 

THE MICROSCOPE AND ITS REVELATIONS. By William B. Carpenter, 
M.D., LL.D., F.R.S., &c. Illustrated with twenty-five plates 
and 449 wood engravings. Fifth Edition. Lindsay & Blakiston, 
Philadelphia, Pa. 

This is a thoroughly revised edition of probably the best, certainly the 
most exhaustive, work on microscopy extant. The book is eminently prac- 
tical; and for this reason, perhaps above all others, we can heartily commend 
it to students—while the very distinguished position of its author in the 
scientific world is an ample guarantee that nothing, in the already wide 
though constantly widening field through which he aims to conduct the 
reader, has been omitted or slighted. His endeavor clearly is throughout to 
make the student investigate for himself, or, to quote from the preface, 
** being satisfied that there is a large quantity of valuable microscope power 
at present running to waste,’’ he hopes to direct this power to more system- 
aticlabors. The original work included chapters on the principles and con- 
struction of the microscope, accessory apparatus, management. of the instru- 
ment, collecting and mounting of objects, and elaborate description of 
microscopic forms of life. These general topics in the volume before us 
have been brought down to the latest dates, and descriptions have been 
addedof the newestinventions as well as discoveriesin the science. The 
publishers deserve much credit for the excellent appearance of the very 
numerous {llustrations, a8 Well as of the book in general. Price $5.50. For 
sale in this city by D. Van Nostrand. 


We have recently received an exceptionally handsome chromo calender 
from Messrs. Schumacher & Ettlinger, of Nos. 18 & 15 Murray Street, in this 
city. The work, which is a neat flower design representing a fan, is exe- 
cuted in gold and a variety of brilliant colors, making ita very attractiv 
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DECISIONS OF THE COURTS. 
Supreme Court of the United States. 


THE RUBBER TIP PENCIL COMPANY, APPELLANT, U8. 8AMUEL E. HOWAR 
HENRY SANGER, MICHAEL SNOW, AND RICHARD BUTLER. 


eal from the circuit court of the United States for the southern dis 
LAPP trict of New York.—October term, 1874.] 

On the 28d of July. 1867, James B. Blair, claiming to be the original and 
first {nventor or discoverer of ‘‘ a new and useful rubber head for lead pen 
cils,’? received a patent for his invention. He claimed ‘‘ asa new article of 
manufacture an clastic erasible pencil head made substantially in manner as 
described.’’ The ‘‘ nature of his invention,’' he said, was ‘* to be found Ip 
a new and useful or improved rubber or erasive head for lead pencils, etc.. 
and consists in making the said head of any convenient external form, and 
forming a socket lon Feudinally in the same to receive oncend of a lead pen- 
cilora tenon extending from it.’? *This socketis to be cylindrical or of 
any other proper shape. Usually, the inventor says, he made it 80 ax to ex- 
tend part way through the head. but, if desirable, {t night be extended en- 
tirely through. It must be within one end, but any particular location at 
the end is not made essential. This clearly is no more than p coviding that 
the piece of rubber to be used must have an opening leading from one end 
into or through it. This opening may be of any form and of any extent 
longitudinally. The form, therefore, of the inside cavity js no more the 
subject of the patent than the external shape. Any piece of rubber with a 
hole in it is all that {3 required thus far to mect the calls of the specitica— 
tions, and thus far there is nothing new, therefore in the invention. The 
small opening in the piece of rubber not limited in form or shape Was DOt 

atentable, neither was the elasticity of the rubber. What. therefore, is 
eft for this patentee but the idea thatif a pencilis inserted into a cavity 
{na piece of rubber smaller than itself the ru bber will attach iteelf to, 
pencil. and, when so attached, become convenient for usc as an eraser.’ 

‘An idea of itself is not patenta le, but a new device by which it may 
made practically useful is. The idea of this patentee was a good one, but 
his device to give it effect, though useful. was not new. Consequently he 
took nothing by his patent. 

The decree of the circuis court is afirmed. 

John 8. Washburn, f or appellant. 
*, H. Bettsand S. W. Kelogg, for appellees. } 
Mr, Chief Justice Waite delivered the opinion of the court. 


United States Circuit Court.--«Northern District 


of Illinois. eeu 
OUN M. TURNBULL et a/. 18. THE WEIR PLOW © NY. 
? {In equity.—Before Drummond, J.J 

| This was a billfor an injunction to restrain the alleged infringement of 
| letters patent for an Improvement in Cultivators, granted to Thomas Me- 
: Quinston , October 18, 1859, and reissued May 16, 1871, and for an accoun font 
| McQuinston having in the year 1860 ass gned away the exc.usive rig t 

under his pasent in and for the counties of Warren a dd Henderson, in the 
| State of Illinois, and naving, on the 18th day of November, 1870, and Drior. to 
' the recording of such first deed, executed a second assignnient, convey ne 
! to another party ‘‘all my (his) right, title, and interest in and to the a4 
; letters patent. in the following described territory ’* (in which was included: 
| the State of Illinois), * * ‘© as fully and entirely as the same woo 
| have been held and enjoyed by me [him] ff this assignment had not been 
!made:’? Held: That, as there .was an interest left in the patentee’s hands 
‘upon which the second assignment could fairly be said to operate independ- 
| ently of that embraced in the first deed.this last assignment was valid. Held 
| also, that the first assignment was operative, and that a plea to the bill, set- 
| ting up the second assignment in bar of complainant's right of action, they 
Claiming by Virtue of the earlicr assignment, must be overruled. 1 4 

The provisions of the 36th section of the Patent Actof 1870, with regar 
to the recording of agsignments of Patent, are eubstantlally the same as 
those of the 1th section of the act of 1886, as construed by the courts: 
| { Wiltiam Marshall, James L. High, and R, Mason for complainants. 
| we and Bond, for defendant. 
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Recent American and foreign Latents, 


Improved Extension Table Slide. 

Abraham S. Bowen, Rushville, Ind.—The invention consists in a 
novel mode of improving the adjustable slides of extension tables, 
by combining a recessed and apertured slide with a casting having 
a tit that fits in the aperture, so as to avoid the use of screws and 
enable an ignorant workman to properly adjust the casting in the 
slide ; also in providing the tenoned slides with straps and the cast- 
ings with grooves, cavity and shoulder, so that the slides will freely 
move upon each other, but without the possibility of separation. 

Improved Combined Hitching Strap and Nail. 

Ernst Ohin, Terre Haute, Ind.—The invention relates to devices by 
which horses may be conveniently, quickly, and securely hitched in 
close proximity to a residence, and consists ina hitching nail con- 
sisting of a body und detachable cap having a notched flange. 

Improved Hand Potato Planter. 

Josiah Sawyer, Tremont, Ill—A tube is made in sections sliding 
into each other, so that its length may be readily adjusted according 
to the hight of the person carrying the dropper. To the lower end 
is attached a flexible tube of rubber, and of such 2 lengthas to teuch 
the ground when the box is carriedin position for use, so that the 
potatoes will not roll when they reach the ground, but will lie ex- 
actly where dropped. In using the dropper, the potatoes are cut 
into pieces of the desired size and placed in the box. The person 
using it measures off the ground by his steps, and at the proper time 
he raises enough seed for a hill froin the box, and drops it into the 
tube. When the dropper is set down, the tube rises through the hole 
in the box, and again slips down into place when the box is raised 
from the ground. 

Improved Saw Gummer. 

S. Lee Tibbals, Osakis, Minn.—The presser bar is made with a 
spring at the attached end, so that it will raise itself from thedie, 
and is perforated to receive the punch. It also carries a perforated 
guide. The sawis placed on the face of the die, and the bar is 
brought down on it and held in position by «cam lever. This cam 
lever is provided with journals, and engages with a slotted hook, 
within which the end of the bar works. 

Improved Car Seat. 

Edwin G. Wellman, Canandaigua, N. Y.—This ear back is detached 
from the seat, and is secured by staples to horizontal bars which 
extend across the ends of the seat. It may thus be readily slid trom 
one edge of the latter to the other, when it is desired to reverse the 
same. This invention was described and illustrated ou paye 118 of 
our current volume. 

Improved Coftin Clamp. 

William H. Houck and John B. Fox, Quincy, Ill.—This invention 
relates to an improved coftin clamp for hearses, by which any size or 
shape of coffin may be firmly secured in the hearse in a quick and 
convenient manner. Upright standards slide in guide slotsof the 
body of the hearse, and retain the coffin by oscillating clamping 
pads. The standards are moved in connection with nuts traveling 
on aright and left hand screw bolt, which is so constructed that 
the front and rear clamps may be moved together, or one pair sepa- 
rately, for being thereby adjusted to any coffin. The clamps are 
previously set to the shape of the coffin, which facilitates the clamp- 
ing, and allows the almost instant locking of the same when the 
coffin is placed on the hearse by the pall bearers, so as to avoid 
thereby the annoying delay occasioned by the present modes of 
clamping the coffins to the hearse. For further particulars address 
the inventors, P. 0. box 2,225, Quincy, Ill. , 

Improved Horse Hay Rake. 

Peter Mast, Waterville, Ohio.—This is an independent shifting 
lever, interposed between the regular teeth-setting lever mechanism 
and the pivoted tooth bar, for the purpose of controlling and gov- 
e:ning the rake teeth instantly during the progress of raking with- 
out changing the position of the adjusting lever, so as to adapt the 
rake thereby to unevenness of the ground, and increase the facility 
and efficacy of working the same. 

Improved Gas Retort, 

Samuel P. Parham, New York city.—This retort has a clay shell 
and a wrought metal lining, the two being provided with an air 
space that will admit of expansion. Both ends are open, and the 
terminals of the lining extend beyond the shell, and on these exten- 
sions support end tubes. The latter have outwardly projecting 
flanges, against which abut the ends of the clay shell, and keep it 
firmly in place, the shell, lining, and tubes being all simply cemented 
together. Naphtha liquid is forced or caused to flow through an 
aperture into the initial tube, and thence drawn through the lining, 
wherein it loses its liquid form, assumes that of a gas, and is drawn 
through the outlet by anexhauster. This has been found in prac- 
tice to produce a very rich gas, sufficiently pure for mixing with the 
purified coal gas. 

Improved Hog Trap. 

Peter Lane, Elwood, Ind.—This invention is an improvementupon 
the hog trap for which letters patent were granted to Overshiner. 
May 19, 1874. It seizes the animal, throws it on its side, and holds it 
in convenient position during the operation of spaying. 

Improved Mosquito Bar Frame. 

William I’. Howe, Galveston, Tex.—This is an arrangement of 
posts and cords, so combined that by withdrawing the pins from 
the posts, and slipping the cord from the ends of the bars, and de- 
taching the posts from the bedsteads, the bars may be folded to- 
gether, and they and the post ticd into a small and cempact roll. 

Improved Map, Exhibitor. 

Sebastian C. Adams, Cincinnati, 0.—The chart to be exhibited is 
attached to two rollers, so that it can be wound from one to the 
other of the rollers by turning them by meansof cranks. The jour- 
nals of the rollers revolve in spring clips, which press against the 
ends of the rollers, and thus hold said rollers in any position into 
which they may be turned, and also keep the chart taut while being 
wound. The bars to which the clips are attached are halved to the 
two cross bars, and are secured detachably to said bars by screws, 
so that they can readily be detached and packed into a compact 
bundle for storage or transportation. 


Improved Ventilating and Warming Drum. 

Peter H. Carman, Brooklyn, N. Y.—This ventilator is placed in 
any position where it can be connected with a flue or chimney of a 
furnace or fire. It forms a box in which are horizontal and vertical 
partitions. Tubes, of greater diameter at the bottom than at the 
top, extend from the lower partition to the upper partition, all 
passing through the central partition, with the exception of the 
outside tier. 
pass from the lower compartment to the upper compartment by 
means of flues. Above and below the horizontal partitions are two 
compartments. There are six tiers of tubes, half of which connect 
one set of compartments, and half connect the other set. The 
fresh air is admitted into a compartment, and passes up through the 
left hand tiers of tubes, by means of which the air is heated and dis- 
charged into the chamber, whence it is conveyed to the apart- 
inent. .At the same time, the foul air at the bottom of the apart- 
ment is drawn into another chamber, an upward draft being induced 


| contrived to lengthen and shorten, and may be adjusted toward and 
; from each other, to shift along the arm, as may be required. The 


This central partition is cut short to allow the heat to! 


Improved Tanning Apparatus. 

Harvey Reed, Atlanta, Ga.—This invention consists of tan vats 
contrived with removable partitions and sliding and removable 
racks for supporting the skins ; also with an arrangement for circu- 
lating the liquor through the leaches and vats in an endless course, 
so that the skins may be put in at the end of a series of vats, out of 
which the liquor is forced into the leaches again and shifted along, 
from time to time, to the other end. Into the latter the liquor flows | 
again after being renewed in the leaches, and thence the tanned 
batches are lifted into the drying house. The leaches are arranged 
in a series and introduced into the endless channel for the liquor at 
one end with new material, and shifted along to and removed with 
the spent material at the other end. The exhausted liquor thus 
enters*the oldest leach as it comes from the vats, and passes to the 
newest in going back to the vais, and thus extract the tannin and 
applies it to the skins most effectually. The invention also consists 
of a softening and scouring wheel contrived to produce the current 
of liquor, and having outwardly projectingfloats to act on the water, 
and inwardly projecting floats to scour and rub the hides placed in 
it, while the liquor is pumped up into it as it revolves. 


Improved Middlings Purifier. 

Edwin W. Johnson, Foreston, Il., assignor to himself and Joseph 
U. Knodle, of same place.—The meal is acted upon by a continual 
spreading out, as produccd in «a series of vertically disposed 
saucers with great facility, by a strong upward current of air, 
caused by the suction fan through side apertures, near the bottom 
of the separating chamber, so that thereby the bran and other im- 
purities are separated from the flour and carried partly around the 
suucers, by the central apertures of the valve chamber and fan cas- 
ing, to the discharge conductor, and partly through a suitable num- 
ber ot side channels at the inner circumference of the separating 
chamber, to the valve chamber and the exit conductor. 


Improved Chain Gripe and Tightener. 
John N. Ackerman and George J. Ackerman, Hackensack, N. J. | 
— cast iron framehas a pivotedsheave. A lever hasanend yoked 
so as to receive the aforesaid frame, and is pivoted thereto by the 
same bolt. A pawl is pivoted on the yoke of the lever, and a spring 
‘ keeps it in position. To operate this device, the flat side of the 
frame is placed against the load, and the chain is thrown over. The | 
| chain is next passed up over the sheave, and then down through 
| the yoke of the lever; then, by pulling the said lever downward, it | 
will cause the pawl to gripe the chain and draw it through, and an- 
other pawl, resting on the sheave above the chain, will gripe and 
hold it while the lever is being raised in position for a fresh gripe. 


Improved Bee Hive. 

Monroe Davis, Arcola, Mo.—The essential feature of this invention 
isa moth trap, composed of a nest of curved plates, which prevent 
the insects from entering the hive, or from returning thereto after 
having once emerged. 

Improved Screw Propeller. 

Elbert B. Porter, Havana, Cuba.—The invention consists uf a 
screw propeller with semi-elliptic or otherwise bent and twisted 
blades attuched at one or both ends of shaft, and provided with in- 
terior and exterior auxiliary wings of sufficient size and twist. The 
propeller is made of rolled metal plates, each auxiliary and main 
blade being separately attached, so that any part may be repaired 
without interfering with the other parts. 


Improved Potato Digger and Cultivator. 

Alden Crosby, Gray, N. Y.—The forward ends of three beams are 
spread apart, and are connected by a curved bar. The forward 
ends of the said beams may be adjusted closer together or farther 
apart, as may be desired. To the beams are attached the plow 
standards, which carry the plow plates. The forward plow plates 
are made with teeth upon the outer part of their lower edges, and 
their inner parts or wings are so formed as to throw the soil toward 
and around the plants, and round it up into a ridge. The rear plow 
plates are so formed as to move the soil farther inward, and com- 
plete the formation of a ridge around the plants. When the ma- 
chine is to be used as a potato digger, the plow plates are so ad- 
justed as to remove the soil from the sides of the ridge; and to the 
center beam is attached a standard, to which is attached a sharp- 
pointed plow, which opens up the hills and throws out the potatoes. 
Another device rakes over the soil thrown up by the plow, and thus 
separate the potatoes from it, leaving the said potatoes lying upon 
the top of the soil. 

Improved Electric Fuse. 

Charles A. Browne and Isaac S. Browne, North Adams, Mass.— 
The invention relates to electric fuses, consisting of a shell having 
wires in packing, and attached to a second shell or cup containing 
the explosive compound. It consists in preparing these for trans- 
portation and subsequent consumption, so that the outer or second 
cap containing the fulminate charge can be shipped in a wet state, 
and then dried and attached by the consumer to the independent 
fuse. 7 

Improved Arm Fracture Apparatus. 

David Bissell, Detroit, Mich.—The arm splint comprises two pairs 
of clamping plates, one for the arm and the other for the fore arm, 
the plates being of concavo-convex form, whereby they are adapted 
‘ to envelop the arm, or nearly so. They are also made double, and 


upper plates of each pair are detachably connected to the others, so 
as to he taken off and put on readily, in applying the splint to and 
removing it from the arm; and the part to be applied to the fore 
arm is provided with flexible springs, with adjusting screws for 
applying the pressure to the arm. The object is to conform the 
pressing device to the shape of the urm for regulating the pressure 
on the different parts, and to hold the arm in the requisite shape. 
The clamping plates are made of zinc, and a zinc plate is used in 
front of the’pressure springs for the benefit of its cooling nature, 
and to facilitate the application of electricity. 


Improved Street Railway Car Truck. 

Henry C. Bull. New York city, assignor to himself and M. 
A. Southworth, New Orleans, La.—This consists in connecting 
the sections of the tubular truck frame of a street railway car 
by tubular joints, thus forming a continuous passage therein. 
Thus constructed, the entire frame is adapted for use as a water 
tank for supplying the boiler, and may be of any size found neces- 
sary or practicable. 7 


Improved Wheel for Vehicles, 

Abraham B. King, Camden, O., assignor to Catherine King, Rome, 
Ga.—The interior of the hub is in three divisions or chambers, for 
containing the nut and washer on the arm of the axle, the rubber 
or metallic springs around the pipe box, and the extension for the 
spoke tenons. Stops which enter grooves in the springs hold the 
latter stationary. Confined as these springs are around the pipe 
box or axle, a degree of elasticity is imparted to the axle and wheel 
which counteracts the usual jarring and concussion, and renders 
the motion of the vehicle soft and easy. 

Improved Spring Bed Bottom. 


George W. Hatch, Fond du Lac, Wis.~In this bed bottom the wire 


Improved Safcty Valve. 

Henry C. Bull, New York city, assignor to himself and M. A. 
Southworth, New Orleans, La.—The first invention consists of a piston 
of large area, subject to the pressure of the steam, which pressure 
holds the valve closed through the medium of a spring until the set 
point for blowing-off is reached. T'he pressure is then caused, by 
means of a rod tnd lever, to react on the spring, and to open the 
valve and allow the steam to escape. ‘The invention also consists in 
the arrangement of an adjustable collar for varying the set point at 
which the valve shall open and allow cscape of steam. 

Improved Washing Machine. 

Horace G. Williams, Hamilton, Iowa.—This consists in the pecul- 
iar construction and arrangement of the devices for operating a 
verticully moving and horizontally oscillating plunger. In usiny 
the machine the clothes are placed upon the bottom of the tub.a 
sufficient quantity of soap and water is put in, and the free end of 
aleveris worked up and down, which alternately presses the water 
out of the clothes, and allows them to again become saturated. As 
the lever is being worked up and down, it is, at the same time, moved 
to one or the other side, so that the presser may strike the clothes 
each time in a new place. 

Improved Spring Seat Support. 

Frank .4. Hawley and Amos Pearsall, McGregor, Iowa.—The scat 
is supported, by means of brackets, on a compound spring frame, 
which is constructed partly of wood and partly of stcel springs. 
The wooden spring part is of slightly curved shape, and applied un- 
der suitable upward inclination to the front part of the perch. The 
brackets are attached to the wooden spring part of the frame,which 
is laterally braced by a stiffening piece. The steel springs ure of 
inverted C shape, and applied with or without straps tu the upper 
ends of wood spring pieces. 

Improved Grain Cradle. 

John W. Settle, Glasgow, Ky.—Upon each finger, at the point 
where the rod usually passes through, is placed a socket, which i: 
secured detachably to the fingers by a small screw passing through 
said socket and into or through the fingers. By this construction, 
the fingers are not weakened by having holes formed through them 
for the passage of the cross rod, and are thus less liable to break at 
that point, while the sockets allow any finger to be conveniently 
removed and replaced with a new one. 

Improved Leg Fracture Apparatus. 

David Bissell, Detroit, Mich.— This is composed essentially of two 
fracture boxes for the leg and thigh, respectively, with an adjustable 
and extensible bed in the Jeg box for the leg to rest on; also adjustable, 
extensible, and removable pressure pads for the sides and top of the 
leg and thigh; also means for extending the limb: also nicuns for 
adjusting them to crook the leg at the knee; also means for ctfect- 
ing extension from the shoulder, and certain other contrivances. 

Improved Steam Generator. 

Henry C. Bull, New York city, assignor to himself und M. A. 
Southworth, New Orleans, La.—This is a new steam generator 
composed of three distinct shells or walls, separated so as to leave 
spaces. A fan assists the chimney in drawing the exterior air 
through openings into the open space, and causing it to ascend 
to the top of the furnace, where it passes through openings 
in the middleshell and into anotherspace in which it descends to 
the openings beneath the grate. In passing down through the 
spaces, the air becomes heated and is delivered to the fucl in the 
condition of a hot blast. Devices are included in the boiler whereby 
a constant separation of sedimentary and foreign matters contained 
in the water is made to take place, resulting in great advantages in 
preserving the interior surtaces of the water-heating tubes in a 
clean and efficient condition. 

Improved Iron Bridge. 

Edwin I. Farnsworth, Leavenworth, Kan.—This invention consists 
of an improved construction of girder or arch for bridges, of two 
vertical (edgewise) channel o1 Z beams, with a flat plate riveted on 
top, transverse plates under side at the posts and feet of the arch, 
and diagonal or lattice bracing intermediate to the transverse plates. 
This affords greater strength for resisting the crushing effect on the 
feet of the arch where the greatest strain exists, and also greater 
lateral strength along the arch. Jt also enables the inside of the 
arch to be painted. 

Improved Middlings Purifier. 

Joseph W. Wilson, Warsaw, IJl.—The spout, through which the 
middlings are passed into a stationary boit, incloses a fan, to the 
outer edges of which are attached brushes, for the purpose of agi- 
tating the middlings. The fan takes the air around the shaft at the 
bottom, and forces it, together with middlings and impurities, out 
into a chamber, where there is a current of air passing upward to 
another fan which carries the impurities up and out into a dust 
room. The middlings are allowed to fall to a sweep which discharges 
them on a horizontal bolt. The latter has a jarring longitudinal 
motion, together with a quivering motion, which keeps the mid- 
dlings constantly agitated over the cloth, and also keeps the cloth 
clean without the aid of knockers or brushess 


Improved Corpse-Preserving Casket. 

Bartholomew Hartwell, Baltimore, Md.—The invention relates to 
burial caskets, in which the body of a deceased person is placed 
after death, and preserved by ice from decomposition. The inven- 
tion consists in preventing any liquid from coming in contact with 
the body and in mnaking the cooler in sections that may be easily filled 
and carried into the house by a single man. A lining is used to go 
around the inside to hide the joints where the ice cans come to- 
gether. 

Improved Cotton Seed Planter. 

B. F. Cudenhead, Bolingbroke, Gu.—The invention relates to the 
construction of cotton planters so that they may be simple, efficient, 
and at the same time obtainable at a small cost. It conaists ina 
seed wheel having feed recesses at regular intervals between tho 


| periphery and hub, and in a box slotted in front, rear, and bottom, 


and provided with stirrers turned by friction. 
Improved Cut-Off Adjusting Device. 

Henry C. Bull, New York city, assignor to himself and M. A. 
Southworth, New Orleans,La.—This consists of two cut-off valves, one 
foreach port of theslide valve, having independent rods extending 
out through the steam chest, one within another, and connected 
with an adjusting nut, one by a right hand and the other by a left 
handscrew, so that the sleeve, which isswiveled to the eccentric rod, 
being turned right or left, will shift the valves toward or from each 
other simultaneously and alilxe. 

Improved Bag Fastener. 

James Macphail, Laporte City, Iowa.—This is a fastening string 
attached to the sack, passed in a loop through holes of an elastic 
disk and metal button, and secured by a knot to retain the disk and 
button in position. The string is then wound around the bag énd, 
and securely fast2ned thereon by being wedged intermediately be- 
tween disk and button. 

Improved Car Coupling. 

B. F. Cadenhead. Bolingbroke, Ga.—Tbe invention consists in an 
automatic car coupling, consisting of a link slotted at cach end and 
pivoted drop-catches combined with a laterally perforated drawhead 


springs are each formed of a series of bends, having an upward in- 


and removable crossbar, also in combining cross pieces and a draw 


by the heat with which the tubes are surrounded, and is discharged | clination, straight connecting portions, and eyes, said springs being | pin with the cross bar, and in using a presser pin with a drawhead 


into a chimney or flue, and conducted from the building. 


arranged lengthwise of the slats. 
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Business and Personal, 


The Charge for Insertton under this head is $1 a Line. 


Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co., 189 & 191 Water St..N.Y. 

Magic Lanterns, Stereopticons of all sizes and 
prices, for Parlor Entertainment and Public Exhibitions. 
Pays well on smallinvestment. Catalogues free. McAl- 
lister, Man’f’g. Optician, 49 Nassau St.,N. Y. 

Prize Essay on the Balance Spring and its Iso- 
chronal Adjustments. By Moritz Immisch. $2.00, mail 
free. E. & F. N. Spon, 446 Broome Street, New York. 

Advertiser, having the best Patent Wrench in 
the United Staces and Canada, desires some party with 
Capital to join him in Manufacturing the same for Mar- 
ket. Address, stating amount to invest, to Charles Steel, 
642 Lorimer Street, Greenpoint, L. I., Brooklyn, N. Y, 

Wanted, Power Mortiser,new or 2d h’d,in exchange 
for doors or mouldings. Forsaith & Co., Manchester,N.H 

Position Wanted in a Machine or other Mechani- 
cal Works—preferably Steam Engines—as Foreman or As- 
sistant, by a practical Machinist and experienced Mechan- 
ical Engineer and Draughtsman. Address Frank H. Pond, 
M. E., Woonsocket, R. [. 


Makers ofall kinds of Ice-Making Machines, send 
address to A. W. Risien & Bro., Groesbecck, Tex. 


2nd Hand Engines and Boilers for Sale at Low 
prices. Address Junius Harris, Titusville, Pa. 

Engines, 2d H’d, for Sale—Perfect and complete 
with all fittings: 25 h. p. Hoadley Portable, $1,475; 8 h.p. 
Hoadley Portable, $609; 5h. p. Upright, with 6 h. p. Boiler, 
$420; 50h. p. Upright ‘* Chubbuck,’’ $1,200; 18 h. p. Up- 
right Boiler, $225; 50 h. p. Horizontal Boiler, $700. Also, 
new Stationary and Portable Engines, from 1 to 100 h. p., 
a specialty. Address Forsaith & Co., Manchester, N.H. 

An old established responsible House wishes, in 
connection with their different European Offices, to take 
the exclusive European Agency for first class special Ma- 
chinery. Only established firms, who can guarantee their 
ware, need address D. & W., Box 2620, New York. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co., Providence, R. [. 

W. Campbell’s Self-Acting Shade Rollers. The 
Trade supplied, 87 Center Street, New York. 

Send for Illustrated Circular—New principles of 
propelling vessels—speed increased, and power saved. 
C. H. Jenner, Brockport, N. Y. 

Wanted—Responsible parties to make and sell 

Clarke's Safety Pocket Book’’ onaroyalty. One year 
in use. Address Geo. B. Clarke, Patentee, Leonards- 
ville, N.Y. 

Best Steam or Hot Air Heater invented. J.B. 
Sammis, Winona, Minn. 

Rare Metals and Oxides— Aluminum, Magnesium, 
Cadmium, Bismuth, Wolfram, &c. L. Feuchtwanger & 
Co., 180 Fulton St., New York. 

J. N. Cassell, Lincoln, Neb.,wants a double curry 
Comb manufactured on royalty in Combs. 

For Sale, or Partner Wanted for Patent on Canal 
Boat Propeller. Address G. Heydrich, New Ulm, Minn. 

Advertising.—Geo. P. Rowell & Co., New York. 
This is,perhaps,the most enterprising and reliable, as it is 
the largest Advertising Agency in the United States. 
Their offices in the Times building contain files of papers 
published in all parts of the Union, and they have a sys- 

em of classifying newspapers for advertisers that is as 
unique as it is useful.—[N. Y. Daily Star, Dec. 15, 1870.] 

Wood-working Machinery, 2d H’d, for Sale—All 
in good working order: 24 ft. Circular Saw-mill, Set 
Works, 48 in. Saw, all the Belting, with drawing-in Rope, 
$380; 23ft. Daniel’s Planer, wide bed, $175; Side Jointer, 
Planes 16 ft. long by 16 in. sqr., $130; 300 ft. 5 in. wire 
fron chain, 4c. per 1b.; 1 Iron Felloe Machine, $50; No. 1 
H. P. Smith 4-sided Moulder, $310. New Wood-working 
Machinery, all kinds, a specialty. Address Forsaith & 
Co., Manchester, N. H. 


File-cutting Machines. C. Vogel, Fort Lee, N.J. 


Dickinson’s Patent Shaped Diamond Carbon 
Points and adjustable holder for working Stone, dressing 
Emery Wheels, Grindstones, &c., 64 Nassau st., N. Y. 

Engines, 2 to 8 H.P. N. Twiss, New Haven, Ct. 


Miller’s Brick Presses for fire and red brick. 
Factory, S09 South Fifth Street, Philadelphia, Pa. 

To Machinists.—For Sale, Cheap—A partially fin- 
ished Engine Lathe, 11 feet bed, 28 inch swing. For fur- 
ther particulars, call on or address Clark, Smith & Co., 
Fort Plain, N. Y. 

Send stamp for specimen copy of the Sheet-Metal 
Builder; all about Galvanized Iron Cornices. Pubdlished 
monthly. Address Sheet-Metal Builder, Salem, Ohio. 

Price only $3.50.-The Tom Thumb Electric 
Telegraph. A compact Working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be putin 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F.C. Beach & Co., 263 Broadway, New York. 

Lathes, 2d H’d, for Sale, perfect order—Two 8 ft. 
Screw-Cutting Engine Lathes, 15 in. swing, complete, 
$249 each; one 22 ft. Engine Lathe, 28 in. swing, $575; 
4 Spindle Upright ‘‘ Assonet’’ Driller, $60; 8 ft. [ron 
Speed Lathe, 18 in. swing. $70; 6 ft. Engine Lathe, 17 in. 
swing, $135. Address Forsaith & Co., Manchester, N.H. 

Piano and Organ Wire Work of all kinds, Valve 
and Key Pins, Iron and Brass Finishing Nails, &c. &c. 
The Hendey Machine Co., Wolcottville, Conn. 

A New Thing !—I will furnish any Machine, and 
Driving Power, or a complete set of Machinery for any 
kind of Mill or Factory, at the Manufacturer’s lowest 
prices; set itup,if wanted. Send on your order. Address 
P. H. Wait, Sandy Hill,N. Y. Manufacturers wishing 
me to represent them will forward circulars, &c. 

Send to Atlas Works, Indianapolis, Ind., for a 
Photograph of their 20 inch Engine Lathe. 

Wash Stands, New Styles, Marble Tops, can be 
used in any situation. Prices very low. Send:for a cata- 
logue. Bailey, Farrell & Co., Pittsburgh, Pa. 

Grindstones—4,000 tuns. Berea Stone Co.,Berea,O. 

Send for Circular of a very Superior Boiler Feed 
Pump. D. Frisbie & Co., New Haven, Conn, 

Peck’s Patent Drop Press. Still the best in use. 
Address Milo Peck, New Haven. Conn. 


For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co., Providence, R. I. 


Genuine Concord Axles—Brown,Fisherville,N.H. 

Spinning Rings of a Superior Quality—Whitins- 
ville Spinning Ring Co., Whitinsville, Mass. Send for 
sample and price list. 


Power Hammers and Bolt Forging Machines— 
Nine sizes of the former and two of the latter, guaranteed 
the most economic tools of their kind known. For price 
and cuts, address 8. C. Forsaith & Co., Manchester,N.H. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street New York. 


Wood-working Machinery, new, for Sale—Iron 
Frame Band Saws, $150; Exceisior Machines, $325; Eureka 
Gang Lath Sawing Machine, 6 saws, $180; Iron Frame 
Power Matcher and Jointer, $250; Hand or Box Board 


Matchers, $65; 24 in. Rotary Bed Planers, $200; 26 in. 
Double-belted Rotary Bed Planer, weight 2,400 lbs., $350. 


Circular Saw Mill, Shingle, Clapboard, and Stave Ma- 


chinery a specialty. Address Forsaith & Co., Manches- 
ter, N. H. 


The “Scientific American’? Office, New York, is 
Gtted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers signals are sent 
so persons in the various departments of the establish- 


ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 268 Broadway, New York, 
Makers. Send for free illustrated Catalogue. 


For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 


Buy Boult’s Paneling, Moulding, and Dove-tailing 


Machine. Send for circular and sample of work. B.C. 
Mach’y Co., Battle Creek, Mich., Box 227. 

8mali Tools and Gear Wheels for Models. 
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 

For Sale—One “Cottrell & Babcock” Water 
Wheel Regulator, in good order—by D.Arthur Brown & 
Co., Fisherville, N. H. 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 


Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co., New Haven, Ct. 


For Solid Wrought-iron Beams, etc., see adver- 
tizement. Address Union Iron Mills, Pittsburgh, Pa., for 
ithograph, &c. 

“ Book-Keeping Simplified.” The whole system 
na few pages. Cloth, $1. Boards, 75cents. Sent, post- 
paid. D. B. Waggener & Co., 424 Walnut St., Philadel- 
phia, Pa., Publishers ‘“‘ Waggener’s Trial-Balance Book.” 

Faught’s Patent Round Braided Belting—The 
dest thing out—Manufactured only by C. W. Arny, 301 & 
303 Cherry St., Philadelphia, Pa. Send for Circular. 

Temples and Oilcans. Draper, Hopedaie, Mass. 


For Solid Emery Wheels and Machinery, send to 
che Union Stone Co., Boston, Mass., for circular. 

Mechanical Expertin Patent Cases. T.D. Stetson, 
23 Murray St., New York. 


All Fruit-can Tools, Ferracute, Bridgeton, N. J. 


t emery to wood by 
using the best glue.—R. B. K. is informed that 
French polish is generally used on pianofortes. 
See p. 11, vol. 32.—W. D. will find a recipe fora 
gold lacquer on p. 32, vol. 30.—H. C. Y. can puri- 
fy his garments by burying them for a while in 
the ground.—H. T. D. and many others are in- 
formed that Mr. Seth Green’s address is Rochester, 
N. Y.—A. D. should keep his preparation for pre- 
serving hides, etc., covered with a thin layer of 
glycerin in a well corked bottle.—L. V. R. ought 
to know better than to try to construct a perpet- 
ual motion.—J. C. should consult a physician.— 
Mrs. S. C. Jr. and J. M.S. will find a description of 
a fountain on p. 406, vol. 29.—E. C. C. will findan 
exposure of the motor in question on p. 273, vol. 
30.—E. HR. T. will find a recipe for treating moles 
on p. 331, vol. 32._F. T. W. can blue steel by the 
process described on p. 123, vol. 32.—J. H. P. will 
find a good recipe for baking powder on p. 123,vol. 
32.—P. D. and others who inquire about the culti- 
vation of sumac should address the Commissioner 
of Agriculture, Washington, D. C.—S. B. can dress 
buffalo skins by the method described on p. 266, 
vol. 26.—C. B. F. will finda recipe for indelible ink 
on p. 112, vol. 27. Solder for silver is described on 
Pp. 251, vol. 28.—C. L. V. can make a rubber varnish 
by the process given on p. 11, vol. 32.—F. P. will 
find directions on p. 388, vol. 29, for keeping moths 
out of clothes.—W. R. M. can cement leather to 
rubber by using the preparation given on p. 119, 
vol. 28.—J. W. will find directions for browning 
gun barrels on p. 11, vol. 32.—G. F. will find instruc- 
tions for vulcanizing rubber on p. 378, vol. 28.—G. 
R. D. can etch steel saw blades by the process de- 
scribed on p. 250, vol. 27.—J. M. McC. will finda 
recipe for diamond cement (cementing whalebone, 
etc.) on p. 90, vol. 30.—D. F. (diameter of pipes), 
H. W. G. (dividing a board), J. E. S. (steam pipes), 
and H. L. L. (boilers and engines), do not send suf- 
ficient data. 


(1) B. P. D. asks: 1. Would a common 
cast iron, such as is used for making plows, an- 
swer for an engine cylinder 2 x 4inches? A. It 
will be better to make the cylinder of brass. 2. 
What size of boiler would be necessary to run the 
engine for one or two hours daily, or would a hor- 
izontal or upright be best? <A. A boiler such as 
is used in connection with a water back will an- 
swer very well, and you can get all necessary in- 
formation from a plumber. 3. How much press- 
ure would be best ? A. Carry a pressure of 15 or 
20 Ibs. 


(2) J. G. asks: What proportion of heat 
will a pound of iron, completely burnt, yield com- 
pared with a pound of anthracite coal? A. About 
one fifth as much. 


(3) J. W. F. says: P. M. B.says that a boat 
screw,4 feet in diameter and of 6 feet pitch, run at 
120 revolutions, makes 9 knots, thus showing a ne- 
gativeslip of 91 per cent. What kind of a screw 
does he use to give this result? A. Probably he is 
in error, either as to speed of boat or pitch of 
screw. What is called 9 miles an hour is some- 
times only a guess. 


(4) F.C.says: Iam working a vacuum engine 
close to a boiler, with 3 inch pipe, giving ample 
steam. I wish to remove the engine toa distance 
of about 600 feet. The pipe will have to be run 
partly in the open air, partly through a long shed, 
and partly under a street, and I wouldlike to know 
the best description of covering, size of pipe, 
etc., and if it will be necessary to put a steam 
trap near the engine. A. Use a pipe about 1 
inch in diameter, well felted, and attach a trap 
neartheengine. Avoidas much as possible abrupt 
changes in the direction of the pipe. 


List 


written or arranged by Euclid. 
workson geometry contain the substance of the 
original work. 


(5) B.C. & Co. ask: How can we separate 
silver from tin and lead? A. Cupel the alloy. 


(6) I. H. F., of Flekkefjord, Norway, asks: 
Are oak bark ashes (from under the boiler in a 
tannery) considered as good as wood ashes for fer- 
tilizing purposes? <A. Yes. 


(7) E. H. asks: What is the cause of what 
is called the sun’s “ drawing water?” Itis an ap- 
pewrance of lines running from the sun to the hor- 
izon. <A. The sun’s rays passing through the in- 
terspaces of clouds. When reflected, the rays 
sometimes converge. 


e 

(8) G. F. P.S. asks: 1. Is the plane of the 
moon’s orbit always parallel to itself? A. No. 2. 
When does the line formed by the intersection of 
the moon’s and earth’s orbits point tothe sun? A. 
When the new or full moon is at one of its nodes. 
3. Does not the moon have the greatest altitude at 
night in winter when passing the meridian? A. 
No. Greatest meridian altitude of the moon is 77° 
18’, atsummer solstice. Least,20° &,occurs at winter 
solstice. 

(9) N. P. asks: Will the lenses of a magic 
lantern answer for a small telescope for night use? 
A. Not well. To try any two lenses as a spygilass, 
the one of longest focus is to be placed in one end 
of a paper tube as objective, the other is placed in 
apapertube which slides within the first. Sepa- 
rate the two lenses the sum of their focal lengths, 
then contract the aperture by cardboard stops un- 
til you get some kind of definition. 


(10) J. P. asks: Has the earth two or three 
motions? A. An infinite number of perturbing 
forces vary the earth’s motion. Each periodic 
movement in the solar system communicates its 
rhythmic oscillation to al] its memberr,whethersun, 
planet, or meteorite. 


(11) R. R. D. says: I wish to make a trans- 
lucent covering for hotbeds, of cloth instead of 
glass. One man recommends covering with 2 ozs. 
lime water, 4 ozs. linseed oil, 30zs. fresh eggs. An- 
other recommends 1 quart linseed oil, 1 oz. pulver- 
ized sugar of lead, 4 ozs. pulverized rosin. These 
are to make the cloth waterproof and airtight. 
Which is the best of the two? A. The latter. 


(12) K. asks: How many books did Euclid 
write? A. There were 13 of the original books 
Most modern 


How arose the inequality in the number of days 


inthe different months? A. It has been taken 
from the reckoning of the Romans, by whom it 
was fixed in thetime of Julius Ceesar. 


Would it be necessary to steam the planks for 


building a boat 17 feet long by 4 feet wide, of cy- 
press, 4 inch thick ? 


A. No. 


(18) C. B. H. says: 1. The journals of the 
rollers in rolling mills are usually kept wet by a 


constant stream of water running upon them. A 
kind of oil or roll grease is used on such journals, 
and it is capable of withstanding the action of the 
water. 


What is its composition? A. It must be 
some kind of grease, such as tallow, that is solid 
at ordinary temperatures. 2. I have a well which 


produces the best quality ot lubricating oil; can I 


use this oil to produce the above roll grease for 
wet journals? A. It is doubtful if you can. 

My well producesan abundance of gas, which, 
when confined, gives 30 or 40 lbs. pressure; can I 
utilize this gas in running an engine, using the gas 


instead of steam? A. An ordinary steam engine 


willanswerif it is well made. If, however, the 


gas when mixed with air forms an explosive com- 
pound, we advise you not to try the experiment. 


(14) C. H. 8. asks: How fast can cut cog 


gearing berun? A. The sudden acceleration and 
retardation of the wheel make trouble with these 
gears. It is not possible to definitely answer your 


question. 
(15) C. B. W. says: 1. We have a 1 inch 


pipe, 1,800 feet long, through which we get water. 


We have about 80 feet head, and lift the water 15 


feet with a siphon, 400 feet of the pipe forming the 


siphon. If the 400 feet of the pipe forming the si- 
phon were larger, would we get any more water 
delivered through the 1 inch pipe in the same time? 
A. There is not likely to be any advantage in 
changing the pipe. 2 How much pressure would 
this head of water give? A. A head of 80 feet cor- 
responds to a pressure of nearly 35 lbs. per square 
inch. 


(16) J. O'C. asks: What is the use in ma- 
king theface of apulley crowned? Are not pul- 
leys frequently made flat? When two shafts with 
their pulleys are properly ranged with each other. 
the faces of the pulleys being flat, will not the 
belt run evenly on them, and no more to one side 
than the other? Ifthe faces are crowned, and the 
shafts not parallel, the crowning will not keep the 
belt even on the pulleys. A. Theobject of crown- 
ing pulleys is to correct slight inaccuracies in lin- 
ing the shafting, and those arising from the belt 
being crooked. It is true, however, that there are 
very many places in which flat pulleys are used 
with good satisfaction. 


(17) K. -asks: 1. What size, pattern, and 
pitch should a propeller be for a 6x6 engine ina 
boat 30 feet long x 8 feet beam of good model, 
drawing 24 feet astern? A. Three bladed, 30 to 32 
inches diameter, 40 to 42 inches pitch. 2. What 
number of revolutions of such an engine, well 
constructed, would give the best result? A.About 
300. 3. What speed oughtI to get in smooth wa- 
ter? <A. From 8 to 9 miles an hour. 


(18) G. F. asks: What is the amount of 
moisture contained in a cubic foot of air ona 
warm damp day? A. About 0°0599 of 1 1b. 


(19) B. E. E. asks: 1. Can the solution de- 
scribed on p. 55 of vol. 32 be used to preserve the 
hull of a yacht? A. Yes. 2. Can it be put on af- 
ter the yacht is built? A. No,as the wood re- 
quires to be steeped for some time in the solution 
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inorder thatitmay become thoroughly impregna- 
ted by absorption of the liquid. 3. Can I paint 
over it? A. Yes. 


(20) M. B. L. asks: 1. I have a 12 inch 4 ply 
belt, driving a shaft 35 feet distant. I have occa- 
sion frequently to reverse, and I find that often, 
when it is working true, the belt has a strong ten- 
dency to run off on reversing. How can I correct 
this? A. Itis probable that the belt is crooked, or 
theshaftsare notin line. 2. What isthe best plan 
of putting alarge belt together where it has to be 
uncoupled frequently, saving of time and an ef- 
fectual joint being the objects? A. We do not 
know of any fastening that will answer all of these 
questions. 3. What would you suggestas the best 
means of conveying power from a saw man- 
drel, 30 to 35 feet, to drive a propelling wheel of a 
boat, speed of mandrel being 360 or 400 and of 
wheel 30 or 40? A. A chain running over suitable 
pulleys would be the best. 


(21) A. B. says: 1. We have a new boiler 
and cistern beneath the door of our engine house, 
built of brick and coated with water lime. Be- 
side furnishing steam for heating our factory, the 
boiler supplies steam for running the engine, and 
the exhaust steam from the cylinder passes up 
through the factory (by a system of pipes separate 
from that used for heating direct from the boiler) 
and thence into the cistern beneath the level of 
the water. By thisarrangement little of the heat 
is lost except what passes out of the smoke stack. 
As no water is wasted, it is used over and over, and 
will become practically as pure as distilled water, 
and so leave no sediment or incrustation on the 
boiler. The water in the cistern is now quite hard 
by reason of the fresh lime, and this will for a 
time cause a deposit of lime in the boiler. What 
will soften the water or cause the precipitation of 
the lime before the wateris pumpedinto the boil- 
er? A. Mechanical means, such as a heater with 
sediment collector, would probably be the best. 
If, however, your cistern is arranged to be sup- 
plied by drainage from the roof when it rains, in- 
troduce a little soda with the feed into the boiler, 
and blow off frequently, until the cistern becomes 
filled with soft water. 2. What gases are produced 
by an explosion of gun cotton, and are they of a 
nature to injure a metallic surface? A. The pro- 
ducts of the explosion vary greatly according to 
circumstances, but they are not ordinarily injuri- 
ous to a metallic surface. 


(22) C. W.N. says: Please explain your re- 
Ply to Z.as to the expansion of gases by heat. 
If the gas increases its volume ,}, part for each 
degree C. of the rise in the temperature, it would 
double the volume existing at zero at aless tem- 
perature than 273°, on the principle of compound 
interest. If at 273° below zero, the gas is all gone, 
what will be the result when you heat up again? 
Supposing you reduce the temperature to —136°, 
in accordance to your answer to Z. you will have 
half the volume that you commence with. Now 
you must (according to Z.) increase the tempera- 
ture 273° to recover the half you lost by reducing 
136}4°, that is, to double the volume attained by re- 
ducing the temperature. A. It is true that some 
contradiction is involved in the statement general- 
ly given in text books on physics. It is only with- 
in finite limits that it is correct to say that the vol- 
ume is increased or diminished 3}, for such change 
of temperature of 1° C. A more correct method 
of stating the law isas follows: If the product of 
the pressure and volume of a gas at 0° C. is given, 
the product of these two elements will be in- 
creased by 54, of the amount at zero, for each in- 
crease of temperature of 1° C., and will be dimin- 
ishedin like proportion for each diminution in 
temperature of 1°. It will be observed that the 
increase or decrease is referred to the pressure 
ard volume of the gas at a temperature of 0° C. 
Below is given the analytical statement of the 
law: p=pressure of the gas in pounds per square 
inch, at a temperature of 0° C. P=pressure at 
temperature T°C. v=volume of a given weight of 
the gas in cubic feet, at a temperature of 0°C. V 
=volume of same weight, at temperature of T° C. 

1O 
PXV=DXI+ goXDXO. Now it T°= 273°, PxV=0, 
‘ 
a condition that does not involve the annihilation 
of matter,and merely expresses that the gas no 
longer exists asgas. (This also answers J.J. T.) 


(28) C. W.N. says: 1. You advise H. M. to 
use a 2 feet diameter wheel with a 3 feet lead for 
300 revolutions per minute. We are using a 28 
inch wheel with 55 inches lead (4 buckets) on a 
boat 36 feet long and of 6 feet6 inches beam. Our 
cylinder is 6x5, and with 90 Ibs. of steam we have 
run our wheel at over 310 revolutions per minute. 
We find, however, that this is a great waste of 
power, as the wheel appears to lose most of its 
propelling force and does nothing but churn the 
water into a foam, and thespeedis not so good as 
when we turn 200 to 230 revolutions. Next spring 
itis our intention to put on a three bucket wheel, 
same diameter, with 6 footlead,which we think we 
can turn up faster (as it will take all the water that 
comes to it, through larger openings between the 
buckets) and will drive the boat faster. Let 
us have your opinion on thesubject. <A. This 
will beanimprovement. 2. Where should we cut 
off steam on thisengine, and how much should it 
be open after the centeris past? A. At. from 5 
to 4% of the stroke, with a lead about 7, inch on 
each end. 

Ts the pressure on a steam boiler alike all over? 
A. It is greatest at the lowest point. 

Is aninjector practicable on a marine boiler? 
A. Yes. 

(24) F. C. G. asks: Is taking the tin off tin 
scraps a successful business? A. During the past 
ten years; we have had the history of more than a 
dozen attempts, aided by ample money capital, to 
make a business out of tin scrap, which resulted 
disastrously. Last summer there were in this 
neighborhood five independent tin scrap establish- 
ments; now there is but one, and its proprietors are 
reticent. 
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(25) J. W.H. says: Fire balloons made of 
tissue paper occasionally take fire from the blaze 
of the alcohol. How can the lower part of the 
balloon be made fireproof? A. Try steeping the 
paperina solution of tungstate of soda. See ar- 
ticle on p. 55, vol. 32. 


(26) E. B. Mc@. asks: 1. How can I bring 
tin to a liquid condition? A. We do not know of 
any method better than melting it. 2. How can I 
powder tin? A. Tin may be very finely granula- 
ted by first heating to bright redness and immedi- 


ately pouring from some hight into a vessel of 
cold water through a wet broom or sieve. 


(27) M. V. O. says: In your reply to C. W., 
you say that the water in the drive well rises by 
the pressure duetoa higher source of supply. If 
this is true, what need is there of any pump at all, 
and why does not the water flow over the top of 
the pipe? A. Your view is correct; but our cor- 
respondent’s question referred to the cause of the 
water rising up to the level from which it was 
taken by the pump. 


(28) O. C. asks: 1. What is the difference 
between the composition of gunpowder and blast- 
ing powder? A. There is no essential difference. 
2. Which wood makes the best charcoal for pow- 
der, balm of Gilead, cedar, soft maple, or willow? 
A. Willow. 

Is ivory black anything butburntbones? A.No. 


(29) VW. M. G. asks: Will water or any 
other liquid boil away faster in the night than in 
the daytime? A. Notif the other conditions are 
the same. 

What is meant by the multiplication of the 
cube? A. Give an example to illustrate your 
meaning. 

1. I saw it stated that the cylinders of theGreat 
Eastern were 14 fect in length; should it not be 4 
feet? A. No. Fourteen feet is correct. 2. Was 
there ever an engine with 14 feet stroke? A.There 
have been quite a number. 

Willa water wheel run with more force in the 
night than in the daytime? A. No. 

(30) A. B. D. asks: If a tank has a pipe,} 
inch, running in, anda siphon, % inch, running 
out, the tank being empty, when the pipe running 
in was opened, when would the water begin to run 
out? A. As soon asthe water level was up to the 
highest point in the siphon. 

I am making a small steam engine, 3 inches 
stroke by 14% inches bore. Would a boiler 28 inch- 
es high and 1? inches in diameter do, and of what 
thickness ani metal should it be? A. Make it 
about twice as large, of 3; copper. 

How «an T remove Indian ink marks from my 
arm? A. Weare not sure that there is any safe 
method. See p. 331, vol. 30. 

How can I bronze a gun barrel? A. Rust the 
surface with chloride of antimony, or dilute muri- 
atic acid. Then clean ii. polish with wax, and ap- 
ply shellac varnish. 


(31) L. B.C. asks: 1. Would a: 10 horse 
power engine raise enough water to run an over- 
shot wheel that would give 30 horse power? A. 
No. 2. Would a 3 inch stream ona 10 foot over- 
shot wheel force an inch stream up a hill 100 fect? 
A. No. 


(32) H. S. asks: What is the shortest cor 
rectrule for getting the amount of linch lumber 
inalog,given the diameter and the length? A. 
We doubt whether any general rule can be given. 
Of course it is easy to find how much can be cut 
from the log after it is squared, but frequently 
there are several slab boards taken off in squaring. 
Lumbermen, however, by a little observation, can 
readily construct tables, by which to estimate the 
contents of any log. 


(33) J. C. B. asks: In driving a pipe for a 
well,how do you determine when you have arrived 
at water? A. By applying a pump, or sounding. 

Will sulphur answer as well as lead to secure 
iron torock? A. Yes. 


(34) D. H. W. asks: 1. To what class of me- 
chanical powerdoesthe wagon wheel belong? .A. 
It isa lever,as in the case of a locomotive. 2.Which 
runs the lightest, an iron axled or a thimble- 
skeined wagon? Theiron axle is 1% inches in di- 
ameter, and the thimble-skeined axle 3 inches.’ A. 
Probably the question cannot be answered in a 
general manner, as it depends upon the friction 
between the wheel and the axle, and consequently 
upon the fit. 3. Which is the fulcrum, the axle or 
the ground? A. In the caseof a wagon propelled 
from within, asa locomotive, the axle is the ful- 
crum. If it is moved bythe application of a force 
from without, and the wheels revolve, the ground 
may be regarded as the fulcrum. Itis evident, in 
this case, that the wagon could be moved without 
revolving the wheels. 


(35) M. G. asks: Which will resist most 
pressure, a1% gas pipe, or a lginch solid rod? <A. 
The solid rod, if the material were of the same 
quality in each,because the section to resist rupture 
would be greater. 

(86) G. P. asks: What causes a lathe to 
chatter? A. The springing of the tool orof the 
bar. Tt may be that the lathe is too light for the 
work. 


(37) W. H. H. G. asks: Willa four-ply rub- 
ber belt be suitable for a fish elevator, the belt 
coming into contact with salt water and fish slime? 
A. We think not. 

What is the process of deodorizing kerosene 
with chloride of lime? <A. The oil is mixed with 
lime and heated, then treated with sulphuric acid, 
and washed with water. 


(88) J. N. M. says: Some years ago, experi- 
ments were tried in running horse cars by means 
of compressed air, which was supplied in a strong 
reservoir at the beginning of the route. Why 
might not the power of a windmill be applied to 
condensing air into a large receiver, and the sup- 
ply of condensed air used as a regular and con- 
stant motor for light or heavy machinery? A.The 


and quantity of the malt and hops used, and the 
mode of conducting each stage of the process, but 
especially the fermentation. If the first fermenta- 
tion be stopped at an early stage, the beer will con- 
tain a considerable quantity of sugar and compar~- 
atively little alcohol; it will be mild, and if bottled 
will acquire the property of effervescing strongly 
when the bottle is opened. If, on the other hand, 
the fermentation be allowed to go on in the vats or 
casks tillnearly allthe sugar is converted into al- 
cohol, and the carbonic acid escapes, the beer be- 
comes more alcoholic. For these reasons, lager 
beer varies in its amount of alcohol from 2 to 10 
percent. 2. Can a grown person drink a pint of 
alcohol without being hurt? A. It would probably 
cause death. 


(49) W. M. R. asks: Willstrong sulphuric 
acidinjureleather? A. Yes. 


(50) H. J. S. says: Wells, in his “ Philoso- 
phy,” defines sound as produced by impressions 
made on the tympanum or drum of the ear by the 
vibrations of the air. If a cannon be fired far out 
of the hearing of any animal with the sense of 
hearing, would there be any sound therefrom? A. 
Certainly not, under theabove definition of sound. 


(51) O. W. B. asks: 1. Does soaking a flute 
in olive oil benefit itin any respect? A. Wethink 
it might possibly prevent the wood from becoming 
dry and cracking or warping. 2. Why are flutes 
with ivory heads and blow joints better than those 
with wood? A.The ivory prevents the instrument 
from getting out of tune by preserving the blow 
and key holes at a constant diameter. The com- 
mon wooden instruments, in many cases, in a 
short time become utterly useless from the con- 
traction and expansion of the wood. 


(52) S. L. M. asks: What is the amount of 
expansion of aniron rod 14% inches in diameter 
and 35 feet long, when the thermometer rises from 
10° to 75° Fah.? A. About 3 of an inch. 


(53) L.V. R. asks: How can I ascertain the 
number of degrees of heat required to reduce a 
certain metal to fusion? A. One method is the 
useof the pyrometer. As mercury boils at about 
660°, we cannot use the mercurial thermometer 
for higher temperatures. The pyrometer consists 
of a hollow case of black lead or plumbago, into 
whichis dropped a bar of platinum, secured to its 
place by astrap of platinum and a wedge of por- 
celain. The whole isthen heated, as, for instance, 
by placing itin a pot of molten silver, whose tem- 
perature we wish to ascertain. The metal bar ex- 
pands much more than the case of black lead, and, 
being confined from moving in any but an upward 
direction, drives forward the arm of a lever over 
a graduated arc, on which we read the degrees of 
Fahrenheit’s scale. There are several forms of py- 
rometer, but their use for delicate work is not cus- 
tomary now. The arrangements now used for the 
determination of high melting points with the 
greatest accuracy are either based upon the ex- 
pansion of gases and vapors, or on the clectrical 
properties of bodies. For details, consult Ganot’s 
“ Physics.” 


idea seems good. The only way to settle definite- 
ly, whether it is so or not, is totry it. 


(39) J. H. S. asks: 1. Would a cast iron 
tank of 1 cubic foot capacity or less, to be heated 
over a forge, do for melting zinc for galvanizing? 
A. Yes. 2. What should be used to keep the zinc 
from oxidizing and vaporizing? A. Use sal am- 
moniac with the zinc. 3. Would a hemispherical 
tank answer best? A. Yes. 


(40) J. F. G. says: Our water reservoir is 2 
miles distant, and 160 feet above our mill. What 
size of pipe must be laid from the reservoir to the 
mill, so that the natural pressure of water (at the 
mill) will throw a stream of water 100 feet high by 
the use of 50 feet of 244 inch hose anda1% inch 
nozzle? A. It will depend upon the way the pipe 
is laid. If itis generally straight and free from 
abruptchanges of direction, it should be from 5 to 
6 inches in diameter. 


(41) F. L. K. asks: What wood makes the 
best patterns for light castings? A. Pine, covered 
with shellac, answers very well. Mahogany van 
be used for very nice work. 

If small copper tubes be fixed in a mold, and 
melted brass be poured upon them, will the tubes 
melt or collapse? A. They would be very apt to 
melt. 

Is there an injector that uses the exhaust steam? 
A. We do not know of any. 

1. Whatare the holes through the side of the fire- 
box of a locomotive for? A. To admit air into the 
combustion chamber. 2. How can small leaks at 
seams and stays be stopped? A. By caulking. It 
is well to attend to smallleaks promptly. 3.Would 
not the electric light be used as a head light for lo- 
comotives? A. It would not be desirable, but it 
might bedone. 4. How much coal willa 40 tunen- 
gine burn (on a level) to the mile, pulling a train 
of 20 cars weighing 10 tuns each, the diameters of 
the drivers being 4 or 5 feet? A. From 40 to 50 Ibs. 
5. Why is zero on the Fahrenheit scale 32° below 
the freezing point of water? A. Because Fahren- 
heit considered the zero of his scale to be the 
greatest cold that could be produced. 


(42) R. A. I. says: Tread that steam at high 
pressure will not scald. Is this true? A. The 
statement is to be taken with considerable allow- 
ance; but the steam issuing from a tea kettleis 
farmore likely to scald than the same quantity 
coming from a high pressure boiler. 


(48) J. A. V. says: In your answer to W. 
C. R. (who asks whether, if he should take a cylin- 
der of air with 100 lbs. pressure to the square inch, 
place it on a small boat, and let the air escape, the 
air on theoutside traveling in the same direction 
and atthe same speed as that coming out of the 
cylinder, it would move the boat or not) you say 
that the boat would move. What would make it 
doso? <A. The unbalanced pressure opposite the 
place of discharge. 

(44) W. M. C. asks: 1, The cylinder of my 
engine is of 234 inches bore and 4 inches stroke. By 
carrying 80 lbs. steam, making 150 revolutions per 
minute, how largea yacht can be propelled? A. 
Maketheboatfrom 2 to 25 feet long. 2. How 
large a screw ought to be used? A. From 2 to24 
feet in diameter. 3. Ought the boiler to be verti- 
calor horizontal? A. Vertical. 


(45) H. W. asks: Can I ascertain the power 
of a locomotive from the diameter of cylinder, 
length of stroke, diameter of driving wheel, num- 
ber of wheels connected, and weight of engine? 
A. No. The weight on the drivers must be given. 
If you suppose, however, that the adhesion is 
greater than the tractive force, the solution is very 
simple. We give the rule by which you can make 
thenecessary calculations. The tractive force in 
pounds is found by multiplying together the square 
of the diameter of the piston in inches, the length 
of stroke in inches, and the pressure of steam in 
Ibs. per square inch, and dividing the product by 
the diameter of the driving wheel in inches. 


(46) H. L. N.—You cannot restore the pe- 
culiar finish to aknife unless you employ the ori- 
ginal mechanism by which it was produced, name- 
ly, an emery grinding wheel and a walrus leather 
polishing wheel.—W. 


(47) J. N. P. says: 1. [am making a small 
engine, of which the dimensions are as follows: 
Diameter of cylinder 3 inches, stroke 4 inches, 
with cut-off at crank angle of 135°, with lead. Ex- 
haust closes at crank angle of 157°5°, and opens at 
extremity of the stroke. Ratio of crank to con- 
necting rod is 1 to 54. I propose to use steam at 
50 Ibs. pressure; what would be the proper dimen- 
sions and style of a boiler for the engine, to make 
steam quick and use the minimum of coal? A. 
You should have a boiler with from 60 to 70 square 
feet of efficient heating surface. 2. What do you 
think of the dimensions of the engine? A. They 
are well proportioned. 3. I have discarded the 
slide valve, and am going to have two cylinders 
side by side, and use two pistons in the smaller to 
take the place of the slide valve; I thereby will 
savea greater part of the steam lost in the long 
ways incident to the slide valve, and avoid the 
enormous friction of the same. It has probably 
never occurred to many that, in order to move an 
ordinary slide valve 8 by 10 inches with steam at 80 
lbs. pressure, it would require two draft horses do- 
ing their be t, if attached directly to the valve 
stem, with no lubricant under the valve. A. We 
think this idea is in general very good. 4. I want to 
use an injectorand indicator;can these instruments 
be used on so small an engine, and do I need verbal 
instruction as to theiruse? A. You can probably 
learn how to apply and use them by practice, and 
by studying thetheory of their action. 5. How 
many revolutions will the engine make with 501bs. 
pressure, and no load except the friction of the 
engine? A. The engine might make 500 or 600 rev- 
olutions a minute. 


(48) R. T. M. asks: 1. How much per cent 
of alcohol does lager beer contain? A. The 
strength of beer varies according to the quality 


(54) 8. P. asks: Will petroleum gas ar- 
sweras well as coal gas in forming a lime light? 
A. Yes. 


(55) J. S. asks: 1. What coloring is put 
into spirits of wine for use in thermometers? A. 
The coloring made use of generally for this pur- 
pose is, we believe, annatto. 2. How can I makean 
alcohol thermometer? A. Obtain a glass tube hav- 
ing a very small even bore, and having a coil at its 
lower end. Fill the coil and a portion of the stem 
of the thermometer with the colored liquid, and 
boil until the air is completely expelled from the 
tube, which should then be hermetically sealed 
with the blowpipe. These thermometers are usu- 
ally graduated by placing them in baths of differ- 
ent temperatures together with a standard mercu- 
rial thermometer, and marking on the alcohol 
thermometer the temperature indicated by the 
mercurial thermometer. 

How can I mend rubber shoes? A. See p. 203, 
vol. 30. 


(56) C, G@. M. asks: 1. To whom should I 
apply for a license to run a steamengine? <A. If 
itis for a license to manage a steamboat engine, 
you should apply to the United States Inspector. 
If it is for a stationary engine, there is probably a 
State or city inspector in your city. The customs 
vary in different States. 2. What are the usual 
questions asked by the examiner? A. The ques- 
tions ordinarily refer to the applicant’s previous 
experience, and his knowledge of the construction 
and management of engines and boilers. 


(57) J. C. asks: What is the standard of 
comparison in the determination of the calorific 
value of fuel, and upon whose investigations is it 
based? In different books I find it stated that, by 
the combustion of one pound of carbon, sufficient 
heat is produced to increase the temperature of 
from 13,000 Ibs. to nearly 20,000 lbs. of water 1° 
Fah. By some authors it is stated at 8,000°, 8,080°, 
etc.,C. What is the present acknowledged stand- 
ard? A. The unit usually employed is that first 
used by Rumford, who estimated the calorific 
power by the number of parts, by weight, of wa- 
ter which one part, by weight, of the body would, 
on perfect combustion, raise 1° in temperature. 
Thus one part, by weight, of charcoal, in combin- 
ing with 224 parts of oxygen to form carbonic acid, 
willevolve heat sufficient to raise the temperature 
of 8,080 parts, by weight, of water 1°C. Estimates 
of thischaracter are also made by what is known 
as Berthier’s and Stromeyer’s reduction methods. 
These processes consist in determining the quan- 
tity of either cupric or plumbic oxides reduced by 
agiven quantity of the fuel. 


(58) J. A. 8. J. asks: How can I stain pine 
coffins black, to dry quickly? A. Steep the wood 
for two or three days in lukewarm water, in which 
a little alum has been dissolved, then put a handful 
of logwood, cut small, into a pint of water, and 
boil down to less than % pint. If a little indigo is 
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added, the color will be more beautiful. Spreada 
layer of this liquid quite hot upon the wood with 
a soft brush, which will give it a violet color. 
When it is dry, spread on it another layer; dry it 
again and give it a third; then boil verdigris at 
discretion in its own vinegar, and spread a layer of 
it on the wood; when it is dry rub it with a brush 
and then with oiled chamois skin. This gives a 
fine black, and imitates perfectly the color of 
ebony. 


(59) J. H. M. says: [have a small boat 48 
inches from stern to bow, and 8 inches wide. How 
large an engine would it take to propelit? A. An 
engine with cylinder of one inch diameter wlll an- 
swer. 

(60) E. M. asks: What will remove grease 
stainsfrom marble? <A. Try chloroform. 

What will remove a beard from the face without 
using soap or razor? A. A depilatory will destroy 
the beard so that no future growth will take place. 
See p. 229, vol. 28. 


(61) B. F. W. asks: 1. What is the reaction 
by which hydrogen is evolved when metallic zine is 
boiled with K OH, and whatchemical compounds 
are formed? A. By the action of a boiling solu- 
tion of potash on zinc, hydrogen is liberated, 
while oxide of zinc is formed and dissolved in the 
alkaline solution. 2. What effect does the presence 
of an arsenious compound (As,O3) have on the re- 
action and the resulting compounds? A. The ar- 
senious acid would speedily be absorbed by the 
potash to form arsenite of potash. 


(62) C. M. F. asks: What is a good recipe 
for boot blacking? A.Ivory black and molasses, 
each 3 02zs., spermaceti oil 1 0z., white wine vinegar, 
1lpint. Mix. 

Can I obtain back volumes of the Science Record? 
A. Yes. 


(63) 8. A E. asks: How are artesian wells 
‘bored? A. Fora full description of the method 
of boring these wells we must refer you to some 
work on the subject. The instruments used for 
this purpose principally consist of long augers, 
chisels, gouges, etc., each one being about7 feet 
long. As the hole deepens, fresh lengths are 
screwed on until the desired stream is reached. 
The most remarkable example of an artesian well 
is thatrecently formed at Grenelle, a suburb at the 
southwest of Paris, France, which cost eight years 
of difficult labor to perforate. The depth reached 
was about 1,800 feet. The waterrose to the surface, 
and discharged itself at the rate of 600,000 gallons 
per hour. The artesian wells of Elbeuf and 
Tours, which were formed many years ago, over- 
flow in never-varying streams ; and the ancient ar- 
tesian well at Lillers, in the Pas de Calais, has for 
seven centuries furnished a constant and equable 
supply. 

How is salt obtained from brine? A. Evapora- 
ting pans are constructed of well riveted boiler 
plate,the shape being rectangular, the length about 
30 feet, the width about 20 feet, and the depth 2 
feet. These pans are supported by masonry,which 
also serves to separate the flues by which the pans 
are heated. Professor Cook's analysis of Ononda- 
ga brine gives the following percentage of dry 
impure salt in the brine: Syracuse 18°54, Salina 
1485, Liverpool 15°86, an average of about 16°41 per 
cent. 


(64) G. W.S. asks: 1. How can I make a 
cheap paint as nearly like white lead as possible? 
A. Use white oxide of zinc; this may be readily 
obtained by burning zinc with a full supply of 
air. 2. How can I bringit toa fiesh color? A.Use 
carmine or vermilion. 


(65) G. E. W. says: I cut to pieces a 2 cent 
piece and tried to melt it between two pieces of 
charcoal with a blowpipe and alcohol lamp, and 
failed. I tried borax with it and failed again. 
How can I melt it? A. If you use some filings of 
the coin and mix it with four times its weight of 
carbonate of soda, you should, if you are a good 
blowpipist, succeed with an alcohol Jamp. 

How canI makeputty powder? A. It is readi- 
ly obtained by treating metallic tin with nitric 
acid ; violent action, attended with the extrication 
of nitrous fumes, occurs, and the tin is converted 
into a white, crystaline, insoluble mass, which is 
hydrated metastannic acid; after washing it with 
cold water, the acid, when dried and ignited, be- 
comes anhydrous, and of a pale buff color; in this 
form it possesses the properties of the native ox- 
ide, andconstitutes the putty powder employed 
for polishing plate, etc. Itis also largely used for 
giving whiteness and opacity toenamels. 


(66) G. W. W.—The reward offered by the 
State of New York for improved means of canal 
navigation expired and was settled over a year 
ago. No offer of reward now exists that we 
know of. 


(67) R. D. A. says, in reply to J. @. 8S. who 
asked for acheap paste for putting up paper ex- 
posed out of doors: Take 1 lb. white glue, soak 
in 1 pint water for 12 hours, white chalk 2 ozs.,com- 
mon resin 1 02. white lead 2 02s. all thoroughly 
pulverized and mixed. After the glue has stood 
the required time, dissolve it by gentle heat, then 
rub into it, in a mortar, the other ingredients, 
using only water enough to make a thick paste, in 
order to facilitate their union. Then add 1 pint 
more of water and let it boil for 10 minutes; after 
which add water to bring the paste to the required 
consistence for use. It will require to be kept 
warm while using. 


C. H. S. asks: At what velocity must a can- 
non ballleave theearth so asnever to return to 
it ?—E. F. W. asks: How can I make carbons for 
electric lights?—J. H. asks: How canI blue lamp 
chimneys ?—J. R. G. asks: How can I constructa 
cheap oxyhydrogen blowpipe ?—O. F. asks: What 
formula is used to find the power of a wedge, hay- 
ing the width of the head, length of one side, and 
the blow in pounds given ?—A. C. asks: What is 
the composition of percan marble? 
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COMMUNICATIONS RECEIVED. 

Tho Editor of the SCIENTIFIC AMERICAN ac- 
sxnowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 


On Spiritualism. By G. W. 

On Mathematical Facts. By P. J. D. 

On Fast Railway Trains. By E. H. W. 

On Aerial Flight. By M. N. 

On Setting Locomotive Valves. By F. G. W. 

On a Calculating Machine. By E. K. W. 

On the Generation of the Wicked. By R.S. F. 

On Dressing Mill Burrs. By S. B. W. 

On Early Steam Navigation. By P. L. V. H. 
Aiso enquiries and answers from the following: 

J.F.E.--J, T. C.—W. H. W.—C. FE. H.—C. H. H.— 

R A. B.—G.T. C.—R.H.L.—R.D.—H.B.H.—J.B.M.B, 

—D. D. H.—G. MecI.—L. K.D.—P. T. P.-H. N.S.— 

J.H, P.—J.R.G.—C. M.—E.H.—F. J. K.—C. W. W. 

—W.S.D.—P. M.—H. J. E.—H. B.—E. A. 8. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Engitiries relating to patents, or to the patenta- 
bility of inventions, assignments, ete., will not be 
published here. <All such questions, when initials 
only are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer’s address is given. 

Hundreds of enquiries analogous to the following 
are sent : ‘Who makes the best leather for hydro- 
static press packing ? Who makes springs suita- 
ble for running a model locomotive weighing 250 
lbs.? Who makes a centripedal power? Who 
makes steam engines of one dog’ power? Where 
can the drosera and other carnivorous plants be 
obtained? Who publishes agood book on stcam 
eagines, ete., suitable for beginners? Who makes 
apparatus for producing illuminating gas from 
erude petroleum?” All such personal enquiries 
are printed. as will be observed, in tae column of 
“Business and Personal,” which is specially set 
apart for that purpose, subject to the charge men- 
tioned at the head of that column. Almost any 
desired information can in this way be expedi- 
tiously obtained. 


[OFFICIAL.] 


INDEX OF INVENTIONS 


FOR WHICH 
titers Patent of the United States were 
Granted in the Week ending 
February 9, 1875, 


AND EACH BEARING THAT DATE. 
sThose marked (r) are reissued patents. ] 


Animal shearing machine, W. C. Harlow....... .. 159,517 
aAwuing hook, Z. M. Lane .. 159,586 
Axle Jubricator, Parker and Kivett «. 159,607 
Baby jumper, B. F. Burgess........... cece eens nee 159,639 
Baby walker, L. Tommast............. cece eee eens 159,720 
Bag tie, J. O. Milne... 159,698 
Bale tie, A. J. Nellis.... Mente? tate ene Dees 159, 704 
Bale tic, cotton, J. Thayer..........cceeceeeeeeeenee 159,531 
Bale ties, machine for painting, A. J. Nelli 159,708 


Bath tub attachment, T. D. Woolsey 
Bee hive, J. R. Dickson........ 
Beer, brewing, J. & J. Stuber........ ..c.eeeee 
Blind stop, C. E. Steller....... ccc. cee cw eee eee 


+ 159,556 
+» 159,650 
+» 159,716 
« 159,620 


Boiler covering, J. W. Hanmore «. 159,516 
Boiler safety valve, Jobnston & Gissinger......... 159,580 
Boot counters, making, J. R. Moffit............... 159,702 
Boot stiffeners, skiving, C. H. Oreutt = ......... 159,606 
Boots, etc., seam for, Brackett & Whitcomb (r).. 6,277 
Bottles, capsuling, J. PaterSon...........scesceeeee 159,707 


Brick machine, G. C. Bovey.. +. 159,634 
Bridle bit. N. P. Stevens.. «= 159,527 
Broom machine, Anderson & Houghton (r)....... 


6,275 
Buckle, etc., rubber-coated, R. C. Durham(r)... 6,279 
Buckle, tug, J. Weston —..... eee asec eee eases 159,534 
Burner, Argand, J. A. Bowler «» 159,635 
Burner, Argand gas, Ball & Wiegand.............. 159,557 
Burner, lamp, H. G. Moehring............cceeeeeees 159, 701 
Camera, S. L. Bergstresser. 159,536 
Canister, Burger & Graff. «159,538 
Canister, R. D. Van de Carr «. 159,722 
Car axle box, Verbryck & Newberry............005 159,622 
Car brakes <: Gy SCOtt cc be cies e cite feeb eb oeale tees 159,612 
Car brake, hydraulic, W. M. Henderson. .. 159,511 
Car coupling, W. A. Boyden..............0006 peeetes 159,686 
Car coupling, L. & W. Matteson... Saraeacees 159,695 
Car coupling, B. J. Sirmans. 159,614 


Car coupling, heater joint,and brake pipe,F.R.Hunt 159,679 
Car replacer, W. H. McLean.. 159,697 
Car starter, S. COrse .......ccs eee ee eee ee ees arealsaieissie 159,615 
Car truck, R. C. Wright... 159,625 
Car wheel, W. J. Cochran .. 159,644 
Car wheel, J. B. Tarr. ‘ «. 159,530 
J. Chalfant... 


Cars, ete., warming railroad, F. 159,541 
Car wheel, anti-friction, C. B. & S&S W. Emery... 159,656 
Carriage, child's, A. W. Daby .. 159,646 
Carriage, child's, J. M. Lewis... . 159,588 
Carriage curtain fastener, C. Kurz........cceee sees 159,585 
Carriage flap fastener, Thomas & Parker.......... 159,717 


«. 159,672 
. 159,665 
+. 159,522 
.. 159,553 
« 159,526 
159,619 
159,719 
159,600 
. 159,709 
159,662 
159,549 
159,540 
159,517 
159,494 
159,539 
159,595 
+e. 159,532 
.» 159,658 
. 159,500 


Carriage spring, W. S. Higgins......... 
Cartridge, metallic, M. M. E. Gauthey 
Casks, tap for, T. A. Mathewson..... 
Casting tubular articles, L. P. Rider. 
Castings, dressing, J. L, Otis 
Chain swivel die, P. H. Standish 
Chimney cowl, J. Tomlinson. 
Churn, A. Meyer...........00008 
Cigar, self-lighting, C. L. Ridgway. 
Caevis, CH FOSS 0: wesicccdessessoasceece’ 
Clevis, E. O. Harvey 
Coal hod, E. W. Byr 
Coffee mill, W. J. Lane..............006 

Cornices, manufacture of, S. O. Brock. 
Corset, S. E. Burns..... 
Corset steel, G. W. McGill. 
Cotton condenser for gins, E. Van Winkle. 
Crops,etc., thinning, Eustace & Kennan.. 


Cultivator, [. Children...............6. 
Cultivator, M. L. Gorham.. 159,507 
Cultivator, J. O. Milne.... 159 523 


Cultivator, wheel,G.S..G. W., & E. A. Brower. 159,560 


Cultivator, wheel, E. E. Leach...... bees aces «se oe 159,689 
Dental engine, polishing, C. B. Ansart oo. 159,626 
Dental plate, D. M. Lamb..............ccceeeeeeeees 159,687 
Dentists’ use, cabinet for, T. Cogswell............ 159,501 
Dredging machine spud, E. F. Kittoe... «.. 159,685 


End gate fastening, J. W. Collins. 
Engine, rotary, E. D. Lyon.... 
Engine, steam, W. C. Wilcox 
Equalizer, draft, E. A. Beers.. 2 «++ 159,558 
Equalizer, spring, T. L. Guest......... secon. 159,572 
Evaporating pan, J. F. Ferguson . .............5 159,661 
Feed rack, A. V. Mitchell.. 159,601 
Fence, wire, J. A. Little.. ... 159,691 
Fifth wheel for vehicles, L. Blair woe 159,492 
Fire arm. magazine. E. A. Prescott. +e. 159,609 


+.» 159,563 
++. 159,520 
s+. 159,788 


Fire arm firing pin, J. M. Marlin..... we. 159,592 
Fire escape, Fuchslocher & Sehmid............ ... 159,571 
Flame regulator, G. M. Hopkins... . 159,607 
Floral stand for windows, G. Hills..........ccceeees 159,676 
Flour dressing machine, M. Martin................ 159,694 
Fowls, apparatus for feeding, A. DeGaris.... .... 159,649 
Furnace for lead ores, J. A. Hamilton.... .. ..... 159,669 
Furnace, quicksilver, C. A. Luckhardt ...... «. 159,692 
Furnace door, straw feeding, W. F. Morgan...... 159,524 


Furniture drawer, J. J. Fox. 159,570 
Gas generator, carbonic acid, O. Zwietusch (r)... 6,287 
Gas light governor. N. Tufts............00  seee eee 159,721 
Gas regulators, F. W. Wiesebrock.........159,731, 159,732 
Gas, making hydrocarbon, H. H. Edgerton........ 159,655 
Gate, automatic, H. N. Burnham......... «s» 159,641 
Gate, farm, S. S. Davis............. oe. 159,648 
Glass plates, beveling, J. V. Laurent.. w+» 159,518 
Glassware, covered, T. B. Atterbury.......... «+. 159,628 
Glassware, hollow pressed, W. Leighton, Jr «+. 159,519 
Gold, extracting, FP. W. Diahne..................00 159,647 


Goods in bulk, transferring, L. Dathis............. 159,566 
Grading apparatus, J. McGavin wee 159,594 


Grain binder, M. L. Gorham. o-. 159,506 
Grain drill, W. Bro wn............ «.. 159,638 
Grinding apparatus, C. Van Haagen.,...........666 159,723 
Hair holder, E. J. In@sly......... cc ceee ceeeeeeeeees 159,578 
Harness hanging frame, X. Whitin: .. 159,730 


Harrow, riding, E. E. Leach................eeeeeeeee 
Harvest, C. K. Myers 
Hay gatherer, C. T. Noell : 
Heater, feed water, R. Weatherill....... .......... 
Heating device, water, FE. R. Stilwell (r)........... 
Hinge, J. Kauffman............... PPE 
Holdback, adjustable, S. R. Rood. 
Hood, Brugger & Christophe..... 


159,728 

6,286 
. 159,682 
... 159,711 
. 159,497 


Horse check, Sugden & Gaffney.. wee 159,529 
Horse feeding support, A. H. Spencer....... « . 159,617 
Ice pick and strainer, combined, T. Hagert: « 159,545 
Injectors, attachment for, D. Lees................. 159,587 
Inkstand cover, Wallis & Harback............-.c065 159,724 
Tron and steel making, C. W. Siemens . 159,712 
Journal box, Ives & Leary..........cc cess wesc eens 159,579 
Knife and nippers, oyster, R. T. Megee... ....... . 159,598 


Knob, door, J. W. Haines.. 
Ladder, D. Argerbright 
Ladder, extension, J. B. Mahony. 
Lamp, H. G. Moehring............ 


+ 159,509 
« 159,627 
» 159,521 
-.. 159,700 


Lamp extinguisher, A. Umholtz. oe. 159,621 
Lamp globe holder, R. B. Perkins. «.. 159,608 
Lamp support, L. M. Kent..........cceeeeeeeeeeeeee 159,683 
Latches and locks, case for, J. Kinzer (r).......... 6,282 
Lath bolting machine, J. C. Mackey...... 159,591 
LOO11 fs. DOPNADss ve etss viwdes vawasncteed casaaesecee 159,653 
Loom yarn beam,L. J. Knowles..........0..06 eee 159,686 
Matches, making, Andrews and Tucker (1) 6,276 


Mill, fanning, A. Y. Felton.. . 159,569 
Mill spindle, W. Elliot................. . 159,567 
Millstone dressing tool, J. Norman (1)............ 6,283 
Miter box, H. Hempel wee 159,573 
Mitering machine, C. P. Poimier. . 159,552 
Mowing machine, P. W. Brownback.............66 159,496 
Nut lock, J.J. Gray.....cccecseeeeeeeeeees ++. 159,508 


Nut lock, B. J. Noonan.............. « 159,706 


Nut or collar lock, E. Barrowclough.. oe» 159,491 
Organ pneumatic action, R. Nicholls.. «+. 159.705 
Organ reed hoard, J. R. Lomas.............s0006 «.. 159,590 
Oven, desulphurizing, J. C. Brewster (r)........ 6,278 
Packing piston, J. W. Hill .............046 . 159,675 
Paint oil compound, etc., D. Robinson. ++. 159,710 
Paint package, J. T. Hunt...............0.66 . 159,680 
Pants and other garments, G. R. Eager (r)........ 6,280 
Paper bag machine, C. H. Kellogg.... .. ........- 159,582 
Paper box, L. A. Kettle......... cc cece eee ee . 159,684 
Paper, figured writing. La Monte and Hall........ 159,516 
Paper, ornamenting writing, La Monte and Hall.. 159,515 
Pavement, wood, C. H. Miller............ceeeeseeee 159,699 
Pen and pencil case, J. Holland «+. 159,513 
Photographic plate holder, E. L. Bergstresser... 159,537 
Picture frame compound, A. N, Atwood.......... 159,629 
Picture frame compound, Wilson and Gerry...... 159,555 
Planter, corn, A. Staley.. . 159,618 
Plow, sulky, J. C. Carns. sees 159,642 
Power, obtaining motive, C. Faivre. «+. 159,660 
Press, cotton, Brooks and Lavender.............+- 159,637 
Press, hay, H. E. SKilin 2. 10.0... cece cece eeesee 159,713 
Press, hay and cotton, W. A. Wright. «+. 159,736 
Pregs, punching, W. E. Brooke...............00008 159,495 


Printing spools, machine for, J. and G. Dimock.. 159,651 
Pulley, N. H. Borgfeldt. . 159,633 
Pump, G. W. Hooper. oe. 159,576 
Pump, pneumatic. G. Westinghouse, Jr.. » 159,583 
Pump fioat, suction, Meitzler and Haass.. « 159,599 
Purifier, middlings, W. J. Fender. -.. 159,505 
Railway rail chair, J. I. Stewart we. 159,715 


Refrigerator floor, J. Tiffany.... 159,718 
Retorts, lid for, Herzog and Koch... 159,671 
Rolling pin, P. Cavalier.. eseeeee 159,643 


Safe, G. Damen........ oe. 159,565 
Sandpapering machine, V. oe 159,574 
Sash fastener, W. Horbort..... -». 159,678 
Saw burring tool, F. J. Martin. «ee 159,593 
Saw filing machine, F. W. Benjamt . 159,63 


Saw frame, W. Clemson..... 
Saw mill, C. Lindner....... 


. 159,562 
. 159,589 


Separator, grain, M. D. Judkins . 159,581 
Sewing machine, E. S. Hill «-. 159,673 
Sewing machine, Hirons and Moore 159,575 
Sewing machine journal, P. L. Reese (r). 6,284 


Shawl strap bar, R. Speer. «+» 159,616 
Shelf, folding store, M. P. Key... ........seeeeeee 159,583 
Shingle bands, machine for cutting, Britton e¢ al. 159,493 
Shirt, C. E. Sutphen........ 0... wee 159,554 


Shoe, C. F. Hill (r) ie 6,281 
Shoe, G. D. Hill .......... eratnisleia sie tbieatee so wees 159,674 
Shoe blacking case, W. H. Morse « 159,602 
Shoe shanks, making metal, J. Hyslop, Jr. 159,577 


Shoe shave, T. Harrington.............. 
Shoes, spring shanks die, E. Briner 
Sifter, ash, J. H. Goodfellow...... 
Sifter for stoves, ash, G. G. Wolfe... 
Sifting device, ash, J. H. Goodfellow 


« 159,548 
. 159,559 
. 159,666, 159,668 
+» 159,785 
« 159,667 


Sign, illuminated, F. McLewee......... . 169,596 
Sign, street, G. B. King........ acess s « 159,550 
Size compound, T. Ende............. . 159,504 


Slate frame, J. W. and C, M. Myatt. « 159,681 


Sled, bob, J. Wampach.......... ae h ee eee 
Soap compound, B. F. Burke....... 
Soldering machine, G. W. Fisher. «. 159,542 
Spike, G. N. Sanders. «. 159,611 
Spindles, apparatus for oiling, Buttrick & Flanders 159,499 
Staves, crozing, A. B. Kingsbury...............068 159,551 
Steam and air brake, W. M. Henderson 159,512 
Steel plates, tempering, Disston and Shoemaker. 159,652 
Stencil plate, G. E. Warren........... aPaicoun ne rnees 159,725 
Stereotype matrice stretcher, Mayall & Hartnett. 159,696 
Stool, folding camp, FE. Ducker...............0ee08 159,654 
Stove, cooking, J. H. Wentworth... +» 159,727 
Stove, heating, G. W. Herrick... . 159,670 
Stove pipe shelf, J. Emmert................eeeeeees 159,657 
Stove platforin, W. Evans...........0008 sas yates 159,659 
Stoves, ash sifter for, G. G. Wolfe......... . 159,735 
Stoves, grate for heating, C. G@. Marshall. 149,693 


Street sprinkler, J. N. Buchanan.......... 159,498 
Sugar, manufacture of, J. S. Oliver...........0008 159,525 
Table, folding, H. York.. 159,137 
Table, ironing, A. Larkin........ 159,683 
Tanning apparatus, K. C. Haserick 159,510 


Tecth. composition for filling, E. Erlenmeyer.... 159,568 
Telegraph apparatus, M. Gally............... . 159,664 


Thill coupling, E. Soper.......... «. 159,615 
Thrashing, band feeder for, D. Frost. + 159,663 
Tobacco cutter, W. Smith........ She cesie tease secre 159,714 
Tool, combined, A. Button............ccceseeeees . 

Toy gun, B. De Long... ............00058 oe 


Track clearer, Blackford and McMullen. . 
Tyre upsetter, Reimold and Stoddard.... 
Umbrella rib, H. Winter.............. 


159,624 
Valve seat, slide, J. Wheclock, 


. 159,729 


Vehicle brake, W. Fletcher........ . «+ 159,543 
Vehicle poles, fron tip for, J. A. EJM8............. 159,503 
Vehicle running gear, J. Becker, Jr.,............. 159,680 
Vehicle running gear, J. Stirk....... «» 159,528 
Vehicle wheel, S. B. Fuller.............00006- » 159,544 


«159,492 
«159,564 
159,584 
159,585 
159,726 
. 159,608 
.. 159,618 


Vehicles, fifth wheel for, L. Blair............ 
Velocipede, Crother and Bergernon 
Velocipede, W.Knight.... .. ...........00. 
Vessels, fender for, Woodand Wentworth 
Wagon jack, J.B. Webster................5 
Washing machine, F. M. Myers.. 
Washing machine, S. W. Shanks, 


Water wheel, J. W. Ross (r) 6,285 
Water wheel, A. N. Wolf . 159, 734 
Weather board gage, D. M. Mefford. 159.597 
Wire, manufacture of, W. L. Reynolds 159.610 
Wood molding machine, H. A. Hott... «» 159,514 


Wringing machines, J. Allender (1).......... 6,288, 6.289 


EXTENSIONS GRANTED. 
31,147.—STEAMBOAT STAGING.—A. J. Bell. 
81,152.—-EVAPORATOR.—G. F. J. Colburn. 
81,153. -NEEDLE.—G. Cooper. 
$1,168.—Gas REGULATOR.—C. L. Herring. 
$1,172.—PLow.—W. Jarrall. 
$1,182.—Woop-BENDING MACHINE.—H. McDonald. 
$1,211.—SEWING MACHINE.—L. W. Langdon. 
31,214.—SEWING MsCHINE.—Q. Rice. 
34,203.—BooT SEWING MACHINE.—F. D. Ballou. 
39,199.—CuRRY ComB.—S. J. Wheeler. 


DISCLAIMERS FILED. 
31,172. —-_NEEDLE.—G. Cooper. 
34,203. Boot SEWING MaCHINE.—F. D. Ballou. 


DESIGNS PATENTED. 
8,045, 8,046.—CARPETS.—R. Allan, Yonkers, N. Y. 
8,047.—Farm BoILER.—W. C. Davis, Cincinnati, O. 
8,048.—CARBURETER.—M. B. Dyott, Philadelphia, Pa. 
8,049.—PocKET-BooK FRAME.—J.C.Hacker,Brooklyn,N.Y. 
8,050.—OIL CLoTH.—C. T. Meyer et a/., Bergen, N. JJ. 
8,051.—GLOVE BoxEs.—M. Murray et a/.,Johnstown,N.Y. 
8,052.—CassIMERES.—F. S. Bosworth, Providence, R. I. 
8,053.—BracKET Cup.—J. Kintz, West Meriden, Conn. 
8,054, 8,055.—Louncrs.—J. B. Rother, Philadelphia, Pa. 
8,056.—CoFFIN PLaTE.—W’. M.Smith, W.Meriden,Conn. 


TRADE MARKS REGISTERED. 
2,218.—SPooL CoTTon.—J. & P.Coats, Paisley, Scotland. 
2,214.—K1p GLovres.—Harris Bros., New York city. 
2,215.—SToves, ETO.—March & Co., Limerick Sta., Pa. 
2,216.—FaBrics.—E. R. Mudge & Co., Boston, Maas. 
2,217.—C1@ars.—G. Wiener, Philadelphia, Pa. 

2,218. -RUBBER MOUNTINGS.—A. Albright, Newark, N.J. 
2,219.—STOVE PoLisH.—Fischer & Co.,New York city. 
2,220.—-REFRIGERATORS.—J. H. Fisher, Chricago, Ill. 
2,221, 2,222.—Dry Goops.—Flaxland & Co., Paris, France. 
2,223.—Waisky.—Jenkins & Co., Richmond, Va. 
2,224.—SILKS, ETC.—J. McCreery & Co., New York city. 
2,225.—ParIntTs, Etc.—Thornhill & Co., New Yorkcity. 
2,226.—PERFUMERY, ETC.—S.C.Upham, Philadelphia,Pa. 
2,227. -CIGARS.— White & Mecracken, Des Moines, Iowa. 


SCHEDULE OF PATENT FEES. 

On each Caveat.... -910 
On each Trade mark.... B25 
On filing each application for a Patent (17 years). ...815 
On issuing each original Patent....... Woetice Site alors 820 
On appeal to Examiners-in-Chief....... -810 


On appeal to Commissioner of Patents.. -$20 
On application for Reissue.. -$30 
On filing a Disclaimer 5 -$16 
On an application for Design (3 yea -..810 
Qn application for Design (7 years)........ -. 815 
On application for Design (14 years).... ....-sseseeee 830 
CANADIAN PATENTS. 
LisT OF PATENTS GRANTED IN CANADA 


FEBRUARY 8 to 12, 1875. 


4,356.—C. E. Robinson, Brooklyn, N. Y., TU. 8. Ail- 
burning furnace. Feb. 3, 1875. 
4,357.—D. F. Packer, Mystic River, Conn., U. S. Artifi- 


cial Fuel. Feb.8, 1875. 

4,858.—J. Taylor, Toronto city, Ont. 
Feb. 3, 1875. 

4,359.—W. Lamb, Green Bay, Wis., U. S. 
carriage movement. Feb. 3, 1875. 

4,860.—A. F. Gue, Eastmanville, Mich., U. &., e¢ al. 
Railway train brake. Feb. 8, 2875. 

4,861.—H. Rogers and &. Moore, Sudbury, Mass., (. 8. 
Making boot counters. Feh. 8, 1875. 

4,362.—J. I. O’Brien and C. C. Contrell, Brooklyn, N. Y,, 
U.S. Weaving fringe headings. Feb. 8, 1875. 

4,868.—J. G. Evenden and F. C, Wilson, Chicago, Il., 
U.S. Measuring pump. Feb. 8, 1875. 

4,964.—A. Heatherington, Halifax,N.8. Ore amalgama- 
tor. Feb. 8, 1875. 

4,865.—P. Miles, New York city, U. S. Tub bail fasten- 
ing. Feb. 8, 1875. 

4,966.—C. H. Parker, Robinson, P. Q. Water wheels. 
Feb. 8, 1875. 

4,867.—A. M. Miller and M. M. Miller, Sturgis, Mich., 
U.S. Bagfastener. Feb. 8 1875.; 


Burglar-proof sate 


Wire rope 
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4,368.—B. F. Barker, Curtisville, Mase., U.8. Grinding 
wood for paper pulp. Feb. 8, 1875. 

4,369.—Wm. E. Lawrence, New York city, U. 9. 
comb. Feb. 8, 1875. 

4,370.—J. Lemay (dit Delorme), Montreal, P. Q. Dumb 
stove. Feb, 8. 1875. 

4,371.—G. I. D. Barnjum and Wm. F, Deal, Montreal, f° 
Q. Speed motion. Feb. 8, 1875. 

4,5(2.—M, Ahearn. Ottawacity, Ont.,andM. Walsh, Que 
bec, Bread slicer. Feb. 8, 1875. 

4,373.—I. Witmer, Buffalo, N. Y¥., U.S 
chine. Feb. 9, 1875. 

4,374.—C. C. Moore, Elizabeth, N. J.,U.S. Chewin 


Curry 


Slicing ma 


gum candy. Feb, 9, 1875. 

4,875.—Wn. Muir, Montreal, P. (2. Hoistway. Feb.9 
1875. 

4,376.—E. P. Furlong, New York city, U.S. Collars and 
cuffs. Feb. 9, 1875. 


4,377.—E. Woodward and E. 1), Goodson, Poston, Mass. 
U, 8. Eyeleting machine. Feb. 9, 1875. 


4,378.—N. Edwards, New Haven, Conn., U. 8. Wooden 
clogs or pattens. Feb. 9, isis. 

4,379.—F. Wasell, London, Ont. Bridge truss. eb. 9, 
1875, 

4.880.—O, Evans, Halifax, N.S. Fret sawframe. Feb. 
11, 1875. 


4,581.—S. T. Lamb, New Albany, Ind., U.S. Nut locks. 
Feb. 11, 18%5. 


4,882.—Wm. Muir, Montreal, bP. Q. Moistway. Feb. 11, 
1875, 

4,388.—J. Aikman, Norwich Township, Ont. Revolving 
feeding fence. Feb. 11, 1875. 

4,984.—I, A, Risher, Kansas, Miss., U. S. Steam en- 


gines, Feb. 11, 18%5, 
4,385.—A. Baldwin, Keokuk, Iowa, U. S. Stove radiator 
anddamper. Feb. 875, 
4,386.—E. M. Law, Rell Ewart, Ont. 
11, 187! 
4,387.—J. G. Taylor and H. F. Taylor, Brasher Falls, 
Ont. Horse power. Feb. 12, 1875. 
4,388.—W. W. Lewis and J. Mitchell, Cincinnati, Ohio, 
U.S. Rolling horseshoe blanks. Feb. 12, 1875. 


Car coupler. Feh 


Advertisements, 


Back Page - - = = = = $1.00 a line. 
Inside Page - - - 75 cents a line. 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press, Adver- 
tisements must be received at zn0blication office aa 

early as Fridaymorning to appear in neat issue. 


ARRE ICE MACHINE WANTED—Also Cross Cut 
Saw for logs by horse power. Lock Pox 4, Holly 
Springs, Miss. 


Stone Channeling 


OR 
Quarrying Machine, 


ry = 


WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 


AND DIMENSIONS IN ALLL KINDS OF 
QUARRIES. 


STEAM STONE CUTTER CO., RUTLAND, VT, 
SOLE. PROPRIETORS AND MANUFACTURERS. 


’ ANTED—To Sell Canadian Patent for Cole’s 


Automatic Bofler Feed Regulator and Low Warer 
Alarm Combined. Will be sold cheap. Address 
A. S. COLE & CO., Milwaukee, Wis. 


@s Excelsior 
4 


fe — 


Latest Improvement, 
Double Treadle, including one 
doz. Saws, thirty inimitable Fret 
Sawing Patterns & Prepared Wood 
to the value of S84, Speed, 800 
strokes a minute. Saws 14% dneh 
thick, Price, complete, Nine 

Dollars. . 

SMALL STEAM ENGINES, 
with Boiler, to drive light Lathes, 
Scroll Saws, &c. LOD Bert a “a 
esigns Free on receipt of stamp. 
ian GEO. PARR, 7 
Buffalo, N. Y. 


AN HIS OWN GLAZIER. 


esse 


Scroll Saw 


EVERY M 


er 


heU iversal Glass Cutter, the best made ; sent by mail 
for 25 cents, Exira inducements oneret tor ABEnIS and 
. Agents wanted everywhere. s 
Restore L. SLETCHER, 9% East Broadway, New York. 
, HARVEST FOR _ AGENTS.— 
A Goo e Patent Diamond Steel Knife and Scissors 
Sharpener is perfection; latest and best selling invention 
out; price $8 per hundred; sent C. O. D. Silver plated 
sample, elegantly finished, with circular, by mail. for 25c. 
oT ELETCHER, 9 East Broadwav, New York, 
} ee N. F. BURNHAWM’S:? 
TURBINE 


Water Wheel 


as selected, 4 years ago, and put 
fowork in the Pat ent Office, Wash - 
ington, D. C., and has proved to be 
the best. 19 sizes made. Prices 
lower tren any first class Wheel. 
hlet free. 
P N. F. BURNHAM, York, Pa. 


Pa nc eS 
ETON COIGNET—A Description of the Mate- 
rial and its Uses in France and America; with Re- 
American and Erench Engineers and Architect: 
. Price, mailed to an ress % 
Hustrated. PrictsHN G, GOODRIDGE,’ JR.. 
8d ave. near 3d 8t., Brooklyn, N. Y 


orts of 


MarcH 13, 1875.] 


Scientific 


American. 


Practical Draftsman’s Book of 


INDUSTRIAL DESIGN 
AND MACHINISTS’ & ENGINEERS’ 


Drawing Companion. 


Forming a Complete Course of Mechanical, Engi- 
neering, and Architectural Drawing. From the French 
of M. Armengaud the elder, Prof. of Design in Conser- 
vatoire of Arts and Industry, Paris, and MW. Armen- 
gaud the younger, and Amoroux, Civil Engineers. Re- 
written and arranged with additional matter and plates, 
selections from and examples of the most useful and 
generally employed mechanism of the day. By WIL- 
LIAM JOHNSON, Assoc. Inst., C. E. Illustrated by 
fifty follo steel plates, and fifty wood cuts. A new 
CMGitION, ALO... eee cece cece eeee ee ee eee ee ee eee $10 


Among the contents are:—Linear Drawing, Definitions, 
and Problems. Sweeps, Sections,and Moldings, Elemen- 
tary Gothic Forms and Rosettes. Ovals, Ellipses, Para- 
bolas, and Volutes. Rules and Practical Data. Study of 
Projections, Elementary Principles, Of Prisms and other 
Solids. Rules and Practical Data. On Coloring Sections, 
with applications. Conventional Colors. Composition 
or Mixture of Colors. Continuation of the Study of Pro- 
jJections—Use of Sections—details of machinery. Simple 
applications—spindles, shafts, couplings, wooden put- 
terns. Method of constructing a wooden model or pat- 
tern ofacoupling. Elementary applications. Rules and 
Practical Data. 

TuE INTERSECTION AND DEVELOPMENT OF SURFACES, 
WITH APPLICATIONS.—The Intersection of Cylinders and 
Cones. The Delineation and Development of Helices, 
Screws, and Serpentines. Application of the helix—the 
construction of a staircase. The Intersection of Sur- 
fuces—application to stop-cocks. Rules and Practical 

ata. 


THE STUDY AND CONSTRUCTION OF TOOTHED GEaAR.— 
Involute, cycloid, and epicycloid. Involute. Cycloid. 
External ep eycloia, described by a circle rolling abouta 

xed circle inside of 1t. Internal epicycloid. Delinca- 

on of a rack and pinion in gear. Gearing of a worm 
withaworm wheel. Cylindricalor Spur Gearing. Prac- 
tical delineatiun of a couple of Spur wheels. The Delin- 
eation and Construction of Wooden Patterns for Toethed 
Wheels. Rules and Practical Data. 

CONTINUATION OF THE STUDY OF TOOTHED Gi:AR.— 
Design for a pair of bevel wheels in gear. Construction 
of wooden patterns fora pair of beveled wheels. Invo- 
lute and Helical Teeth. Contrivances for obtaining dif- 
ferential Movements. Rules and Practical Data. 

ELEMENTARY PRINOIPLES OF SHADOWS.—Shadows of 
Prisms, Pyramids, and Cylinders. Principles of Shading. 
Continuation of the Study of Shadows. Tuscan Order. 
Rules and Practical Data. 

APPLIOATION OF SHADOWS TO TOOTHED GEAR.—Appli- 
eation of Shadows to Screws. Application of Shadow to 
a bolle and its Furnace. Shading in Black—Shading in 

‘olors. 

THE CUTTING AND SHAPING OF MasonrRy.—Rules and 
Practical Data. Remarks on Machine Tools. 

THE STUDY OF MACHINERY AND SKETCHING.—Various 
applications and combinations: The Sketching of Ma- 
chinery. Drilling Machines; Motive Machines; Water- 
wheels. Construction and Setting up of water wheels, 
Delineation of water wheels, Design of a water wheel, 
Sketch of a water wheel; Overshot Water wheels, Water 
Pumps; Steam Motors; High-pressure expansive steam 
engine. Details of Construction; Movements of the 
Distributlon and Expansion Valves; Rules and Practical 

ata. 

OBLIQUE PROJECTIONS. 

PARALLEL PERSPECTIVE. 

TRUE PERSPEOTIVE.—Elementary principles. 
cations—fiour mill driven by belts. Description of the 
mill. Representation of the inill in perspective. 

EXAMPLES OF FINISHED DRAWINGS OF MACHINERY. 


of po 
ve new and entarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC BOOKS—%96 pages, 8vo.—sent free to 


any one who will furnish his address. 
HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 


A ppli- 


The above, or any of my Books, sent by mail, free 
stage, at the publication prices. 


For trice List, address STRANGE'S CYLINDER SAW 


& MACHINE CO., Taunton, Maas. 


THE BEST PLOW IN THE WORLD. 
White's Combination Plow now iu use, best adapted to 


all kKindsof svil. Apply to M. F. WHITE, 
Cusseta, Cass Co., Texas. 


Wh Go Wi est 2. Send for 30 page MARYLAND 

y * farm catalogue free. County 

map with every town, road. river, school, church, mill, 
J. F. MANCHA, Easton, Md. 


&e., 
MAcHy ERY.—Manufacturers of Wood-Work- 
a ing and Labor-Saving Machinery of all kinds suita- 
able for Carpenter’s and Joiner’s Work, are requested to 
send Illustrated Catalogues. prices, &c., to 

R. BR. SMELUIE & CO,, Brisbane, Queensland, 


FIRST & PRYIBIL, 


MANUF ACTURERA OF 


BandSawMachines 


forall sawing purposes. Im- 
ortant results obtained in 
AND SLITTING Saws. Man- 

ufacture most all other Wood 

Working Machinery, for Fur- 

niture particularly ; also make 

the most perfect Saw Set of 

all, and havea large stock of 

best French Band Saw Blades. 
S end for a Catalogue to 


461 to 467 W. 40th St., New York City. 


( UR COVERING FOR BOILERS AND 
PiPES saves Twenty per Cent in Fuel. 


OUR FELT, CEMENT, AND PAIN? FOR 
ROOFS fs the best in the market. 
Co. 


Asbestos Felting 


316--322 FrontSt., N.Y. 


TOODWORTH SURFACE PLANERS $125, Planers 
an d Matchers, #350, $.C. HILLS, 51 Courtland 
street, New York. iS 


‘BEAUTIFUL DECALCOMANIA 
ov ‘Transfer Pictures, with full instructions and 24 pg. 
icatalogue, sent post-paid for 10 cents. 100 for 50cts. 
1 e) They are Heads, La pes, Flowers, Autumn Leaves 

jAntmals, Birds, Insects, Grotesque and Camic Figures, 

[xc. Theycan be easily teansterred to any articly so 
As to imitate the most beantifal painting, Also 5 
teautitul Gem Chremos for 10 cents, 50 for 50 cents, 
wanted. Address J. L. PATTEN & CO., 71 Pine §t., 


$7 | “A WEEK to Male sna Kemaie Agents, in ther 


Agents 
ew York, 


locality. Costs NOTHING to try it. Particula 5 
FREE. P. 0. VICKERY & CO., Augusta, Me 


Shapley Engine, 


Best and cheapest.Compact, 
Simple Durable, Ecos 
nom cal. Warranted first 
elass in every respect. Send 
for, Catalogue with testimo- 
nals. 


—— ae 
Iron and Wood Work: 


in achinery, New and 
pet Rens if: 


TULLY & WILDE 
20 Platt St., N. 


Yearly to Agents. 54 new articles anc 
the best Family Paper in America, wit) 
96 Green, Fomiiy Jourenl, 08 Br'eny, 0} 


5240 


a 


_BUCKET-PL 


UNGER 


Manufactured by Valley Machine Co., Easthampton, Mass. 


Planing & Matching, 


Moulding, Re-sawing and Tenoning Machines. 
Saws and General Wood-Working Machinery. 
JOHN B. SCHENCK’S SONS § Matteawan, N.Y. 
Send for Catalogue. 118 Liberty &t., N.Y. City 


PATENT 
Planing & Matching 
and Molding Machines, Gray and Wood's Planers, Self- 


oiling Saw Arbors, and other wood- working machinery. 
S.A. WOOD'S MACHINE CO., § 91 Liberty St., N.Y. 
Seud for Circulars, etc. 67 Sudbury St., Boston. 


‘2 ry Ee 7 
S15 TO 825 PER DAY! 
Local Agents wanted to sell Bickford’s Celebrated 
Automatic Family Knitting Machines, 
Extraordinary inducements offered to first-class GENB- 
BAL AGENTS. For circular and full particulars, addres 
BICKFORD KNITTING MACHINE M'F°G CO. 
ole Manufacturers, Brattleboro, Vt. 


(Sd Engines. 


Complete sets of 


LUDLOW VALVES. 


FRED. STONE & CO.. 8Park Place, New York. 
THE JOHN HARDICK 


NIAGARA STEAM PUMP, 


983 to % Pearl St., Brooklyn, N.Y. 
Manufactured solely py 


Hubbard & Aller. 


ENGINES AND BOILERS, 
Pulleys, Shafting and Hangers 
2 a Specialty. ; “ 
MACHINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


HANGERS, PULLEYS, COUPLINGS, BELTING, &c 
&c. Send for Illustrated datalogue and Price List. 


GEORGE PLACE & CoO., 
121 Chambers & 108 Reade Sts., N. Y. City 


( : LASS M0vLs, for Fruit Jars, Lamps. 
Bottles, Ink Stands,etc., made by H. BROOKE 
15 years Corn. WHITE and CENTRE STs., N.Y. For any 
thing new in glass, you will require a mould or-die). 
oe PARTIOULAR ATTENTION paid to MOULDS for 
VENTORS. Send modelor drawing ; inclose stamp. 


ay Ee GR HY v7 A wan DOOK on the an we 
ED UT. « Writing by Sound; a com 
plete system of Phonetic Short Hand-—the shortest. most simple 
easy, and comprehensive, enabling any one, in a short time. to report 
trials, speeches, sermons, &c. The Lord's Prayer is written with 
forty-nine strokes of the pen, and 140 words perminute. The unew 
ployed should learn thisart. Price, by mail,50Cts. Agents wacted 
Address T. W. EVANS & CO., 139 8. Seventh Street. Phiia.. Pa 


Seeds and Bulbs. 


LLUSTRATED SPRING CATALOQUE 
FOR 1875 
NOW READY 


HENRY A, DREER, Philadelphia, Pa. 


P. BLAISDELL & CO., 


Worcester, Mass., 


Manufacturers of the Blaisdell Patent Upright Drills and 
other first-class Mechanic’s Tools. 


i BOULT’S PATENT 
Reverse M otion. Paneling, 
Variety Moulding » an 
Dovetailing Machine, cuts 

Panels of any design or 
es style of 
Mould in the 
s0lid wood, 
with neat- 
ness and dis- 
patch. 

Routes and 
grooves for 
windows— 
Stairs—Cars— 
Bridges, &c. 
Moulds fine 
bracket and 
general 
Scroll Work. 
a It is a first 
Class Shaper and Moulder, Dovetails all kinds of Drawer 
and Joint Work with thick or thin stuff. Warranted Sim- 
ple, Durable, and Efficient. Send for circula. and sam ple 
of work. Manufacturéd only by B. C. MACH’Y Co., 
Battle Creek, Mich 


“ASUN’S PAT’T FRICTION CLUTCHES 
are manufactured by von or Mason & Co., 


Providence, R. 1. Agents, L. OKS, 60 Cliff str eet, 
New York;'TAPLIN, RICE & CO.. Akron, Ohio. 


Steam Pumps 


Will sell 100 at low prices. Send for circularand price list 
to Philadelphia Hydraulic Works, Evelina St., Phila., Pa. 


STEEL CASTINGS. 


Solid and Homogeneous. Guaranteed tensile strength, 25 
tunsto square inch. An invaluable substitute for expen- 
sive forgings, or for Cast Iron requiring great strength, 
Send for circular and price lst to 
Mc HAFFIE STEEL CO.., Evelina St., Philadelphia, 1 a. 


Universal Hand Planing Machine, 
Attachable to any vise or to Lench, with stand and 
chuck, Toolhesup and down feed, and reversible 
self-cross feed. Labor-saving invention, quich)). 
‘saves its costin hands cf all metal-working me. 
chanics, Address fur catalogue, Jacon E, Suit, 

= TRBLIN, Manufacturer, 60 Duane St., New York 


i A 


Model Steam Engines 1} in. bore, Sin, stroke, price $1; 
ditto 2in. bore, 4in. stroke, price $10, same style as cut. 
Catalogue of SmaR Tools and Materials free. 


_GOODNOW & WIGHTMAN, 23 Cornbili, Boston, Mass 


Ladies at Home 


And Men who have other business, wanted as agents. 
Novel plans, pleasant work, GOOD Pay. Send 3-cent 


stamp for particulars. THE GRaPHIO COMPANY, 394] 

Park Place, New York. _ : 

GEO. W. READ & CoO., 
STEAM BAND SAW 

AND VENEER-CUTLTTING MILL, 


186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.Y 
Always on hand, FULL STOCK of SEASONED 


Hard-Wood Lumber 


AND CHOICE FIGURED VENEERS. 
The LARGEST STOCK! The GREATEST 
VARIETY! The Lowest Prices! 


&. Enclose Stamp for Catalogue and Price-List. 
Tders by mail promptly and faithfully executed. 


AGENTS WANTED. 


» Men or women. $24 a week. Proof 
m furnished. Business pleasantand honor- 
f, able with no risks. A 16 page circular 
andValuable Samoles free. 8A postal- 
card on which tu send your address 
costs but one cent Write at once to 
F. M. REED, 87x st., NEW YORK. 


THE 
AMERICAN EDUCATIONAL CYCLOPEDIA, 


A REFERENCE BOOK FOR ALL MATTERS OF EDUCATION 
IN THE UNITED STATES AND IN THE WORLD. 


It is valuable for Teachers, School Officers, Clergy- 
men, Lawyers, Editors, Politicians, and Parents 
with children to educate. it is endorsea by the highest 
authorities in the land, among which are 47 out of the 48 
State and Territorial Superintendents. It contains 300 
pes bound in cloth, $2; in manilla covers, $1.50. Sent 

y mail prepaid. J. W. SCHERMERHORN & CO., Pub- 
lighers, 14 Bond Street, New York. 


THE FRANZ & POPE 
Knitting Machine Co., 


Having become the proprietors of patents for Kitting 
Machines, granted to WILLIAM FRANZ and WILLIAM 
Pork, and secured by Lettera Patent ef the dates and 
numbers following, to_wit: No. 88,027, bearing date the 
23rd day of March, A. D., 1869; also No. 99,425, bearing 
dat e the 1st day of February, A. D.. 1870; also No. 99,426, 
bearing date the Ist day of February, A. D., 1870; also 
No. 102,529, bearing date the 8rd day of May, A. D., 1870; 
also No. 105,187, Searing date the 12th day of July, A. D., 
1870; also No. 123,687, bearing date the i3th day of Febra- 
ary, A. D., 1872, do hereby caution and warn all persons 
in general, and manufacturers in particular, against buy- 
ing, selling, or using, or causing to be bought, sold, or 
ured, an Knitting Machine having the improvements 
covered by the aboye mentioned Letters Patent. The 
Knitting Machines offered under thenaine of Dana Bick- 
ford, Family Favorite, and Branson, are infringements 
‘on our Patents; and it is our intention to prosecute al] in- 
fringements coming underou r notice. 
FRANZ & POPE K NITTING MACHINE CO. 

BucyRvs, Ohio, February 1st, 1875. 


TONE SAWING MACHINERY. 


MERRIMAN'S PATENT. ALSO, HAND AND STEAM 


DERRICKS & TRAVELLERS, 


THOMAS ROSS, RUTLAND, VT. 


Useful and Rare Chemicals, 


1. A_cheap Mucilage, suitable for pastin; ; 
Op he Soluble Glass * Liquid: & stones re 
5 ie Soluble Glass quid an elly for So; - 
ment, Artificial Stone, Paint and Fireproofin; Woon! “ 
8. Hydrofiuoric and White Acids, for Etching. 
4. Nickel-Plating Materials, Salts, Anodes, Rouge, &c. 
5. Glass Manufacturers’ Articles, Manganese highest 
strength, Zaffre, Oxides of Copalt, Uranium, in, Copper, 
Antimony. Bi,muth, Nickel, Aluminum, Loadstone. 
6. Marble and Glass Putty, Felspar. Fluorspar, finest 
Silex, Cryolite. Talc, Asbestos, Yeliow Cadmium. 
L. FEUCHTWANGER & co., 
180 FULTON ST., NEW YORK. 


MAGNETS—Permanent Steel Magnets 
of any form or size, made t der by F. Cc. 
& CO., 268 Broadway, New York. “Makers of ae ae 


brated Tom Thumb and Miniature Telegraph Instru- 
ments. 


WEISSPORT, PA., 


Manufacturersof 


Emery Wheels under a 
new patent. 


Send for circular. 
Peete STEAM ENGINES, COMBIN 


ing the maximum of efficiency durability and econ 
omy, with the minimum of weig band price. They are 
widely and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. escriptive 
circulars sent on application. ddress 
THE J.C. HOADLEY CO., Lawrence, Mass. 
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PORTABLE ENGi® cs, 
Complete with Boiler, Engine, Grate3. 
Smoke Bonnet, Feed Pump, Water 
Gauges, Steam Gauge, Safety Valve, 
Blow-off Cock and Judson Governor, 
Prices at Shopsw:th Bexing extra at cost. 
31. P., $250.00} 7 IL P., $475.00 
4% % 3800.00 | aig 540.00 
6 “ 400.00 ;12 * 725.00 

15 H. P., 800.00. 


FOOS & JAYNE, 
109 Liberty St., New York, 


SS ae 
DIES For cutting business 

Stencils, all szes. Also 

complete OUTFITS for Clothing Sten- 

cils and Key Checks, with which young men are making 
from $5 to $20a day. Send for Catalogue and samples to 


S. M, SPENCER, 117 Hauover St.. Boston, Mase. 


bn 
RY 


I. MAYO’S PATENT BOLT CUTTER. 


Se Bend tor Illustrated Circular. Cincinnati, Ohio. 
5°Z000 INUSE* 


me STEAM PUMPS 


FOR EVERY POSSIBLE DUTY 


:E0.F.BLAKE MFG C0.79&81 LIBERTY STNY 


CAU SEWAY& FRIEND STS. BOSTON. 


50 CANAL ST. CHICACO. 
SEND FOR LLLUSTRATED CATALOGSE. 


SHINGLE & BARREL MACHINERY. 


EVART’S IMP. HEADING AND SHINGLE SAW, 
STAVE CUTTERS, JOINTERS, EQUALIZERS, AND 
HEADING TURNERS. 

BAILFY GAUGE LATHE—For turning all kinds han- 
dies andCabinet work. Simplest aud best in use. We 
manufacture a full line of Wood and Iron Working 
Machinery, Steam Engines, &c. Address 

T. R. BAILEY & VAIL, Lockport, N.3 


Free to Sewing Machine Agents 


The_ Wilson Reftlectov—An Illustrated Sewing Ma 
chine Journal, published mon‘hly, devoted to the interest 
of Sewing Machines, aid everything manufactured by 
Sewing Machines, Literature and General News. Ejght 
pages and forty columns of choice iniscellany and reading 
matter. WILSON SEWING MACHINE CO., PunLISHERS. 
Subscription price FIFTEEN CENTS per_annum, With an 
elegant chromo free, postage prepaid. FREE TO AGENTS 
and DEALERS in SEWING MACHINES and ATTACHMENTS. 

Address, WILSON’S REFLECTOR, 
CLEVELAND OnIo U.S.A. 


COD.-WORKING MACHINERY GEN- 


erally, Specialties, Woodworth Planers and Rich- 
ardson s Patent Improved Tenon Machines. 
Central, corner Union St., Worcester, Mass. 
WITHERBY RUGG & RICHARDSON, 


UNCHING 
DROP PRESSES. 
For ALL in the Rubber Stamp 


$60:890 
FORTUNE Address DORMAN’ 


A Business. 


STENCIL AND STAMP WORKS, Baltimore, Md. 


| | | | [124 Wheve by 


For the Best and Cheap. 
est address THE STILES 
& PARK®= PRESS CO., 
MIDDLETOWN, CONN 


a week and expenses to all. Articles 
new, staple as flour. Samples free. C.M 
LININGTON & BRO., N.Y. or Chicago, 


IRON 
Er AMS & GLEDERP. 


“tik Union Iron Mills, Pittsburgh, Pa. 


The attention of Engineers and Architects js called 
to our improved Wrought-Iron Beams and Girders (pat- 
tented), in which the compound welds between the stem 
and flanges, which have proved so objectionable in the eld 
mode of manufacturing, are entirely avoided, We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman & Co., Union Iron Mills, Pittsburgh. Pa, 


Lod 
» 


Niagara Steam Pump. 
CHAS. B. BARDICK, 
% Adams St., Brooklyn, N.¥ 


NES & IMPROVED PATTERNS.—MACHINISTS' 
TOOLS —all sfzes—at low prices. 
E. GOULD, 97 to 113 N. J. 12. R. Ave., Newark. N..) 


Th a Toll-Gate | Prize Picture sent free | An 


‘ingenious gem! 560 objects 
tofind! Address with stamp, E.C. ABBEY, Buffalo, N.Y. 


Mum & Co.'s Patent Ofices. 
Established 1846, 


The Oldest Agency for Soliciting Patents 
in the United States. 


TWENTY-EIGH? YEARS EXPERIENCH. 


MORE PATENTS have been secured through 
this agency, at home and abroad, thanthrough any otber in 


the world, 
They employ as their assistants a corps of the most ex- 


per.enced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se= 
ected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.’s services in examining their in- 
ventions, and procuring their patents. 

MUNN &CO., in connection with the publication of the 
ScrENTIFIC AMERICAN, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
assignments.attend to filing applications in tho Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ington. They also prepareand filo caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences give written opinions on 
matters of intringement, furnish copies of patents: in fact 
attend to every branch of patent business both in this and 
in foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents arn 


granted. 

A special] notice is made in the ScrenTrF10 AMERICAN of 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in partor whole, to persons attracted to the invention 
by such notice. 

A pamphlet 0f110 pages, containing the laws and full di- 
rections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc, sent free. Address 

MUNN & CO., 
Publishers SCIENTIFIO AMERIOAN, 
37 Park Row,N. ¥. 


Branoxg Orrice—Corner F and 7th Streets 
Woehington D.C. 
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Mavertigements. 


Back Page - = += «+ = $1.00 a line. 
Inside Page - = - = = = = 75 cents a line. 


Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. -Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue. 


We now make our No. 2 Angular and Ratchet Drilling 
Machines with Automatic Feed. They will work at any 


angle, and are needed in every shop. Send for prices and 


description. 
MILLERS FALLS COMPANY, 
28 Beekman St., New York. 


ARTESIAN WELL.— Proposals invited for the 
Sinking of an Artesian Well, in vicinity of this City. 


For particulars, apply to 
pejAS. L. MORGAN & CO., 47 Fulton St., N. ¥. 


TANNATE OF SODA, 
Scale Preventive. 


CLARK’S 
Pressure Blowers. 


RoGERs’ 


2,000 Get 
IN THE 
Operation BEST. 


QUADRUPLE. 
RAHWAY MANUFACTURING COMPANY, 
RAHWAY, N. J. 


BLAKE'S PATENT 
Stone and Ore Breaker 


Crushes all hard and brittle substances to 
any required size. Also, any kind of 
ah .. STONE for Roaps and for CONCRETE, &c. 
Aoi = Address BLAKE CRUSHER CO., 
New Haven. Conn. 


SAFETY HOISTING ~ 


Machinery. 


OTIS, BROS. & CO 


No. 348 BROADWAY, NEW YORK. 


I PAYS! IT PAYS! 


WHAT PAYS? 
EFeead & See 


Every businessman admits the necessity of advertising. 
All who have tried it know the advantages and profit of 
so doing. But it is notall who advertise that do it advan- 
tageously,and in the most effective manner, to derive the 
greatest benefitfor their money. Asarule, it is the best 
economy to advertise what one has to sell or wishes to 
purchase, in papers having the largest circulation among 
that class of persons likely to be interested in the article. 
Parties having Manufacturing Establishments to sell or 
lease, or who wish Estimates made for Constructing 
Bridges, Dams, Iron Buildings, Furnaces, Heating Appa- 
ratus, Steam Engines, Boilers, Wood and Iron Working 
Machinery, Agricultural Implements, or Contracts for 
Engineering Works of all kinds, will find that it pays to 
advertise in the SCIENTIFIC AMERICAN. 

The value of the SOIENTIFIO AMERICAN as an adver- 
tising medium cannot be over-estimated. It goes into all 
the machine and workshops in the country, and is taken 
at the principal libraries and reading rooms in the United 
States and Europe. 

A business man wants something more than tosee his 
advertisement in a printed newspaper He wants circula- 
tion. If it is worth 25 cents per line to advertise in a pa- 
per of three thousand circulation, it is worth $3.75 pe, 
line to advertise in one of forty-five thousand. 

We invite the attention of those who wish tomake their 
business known, to the annexed rates: 


Back Page, - - $1.00 a ine | 


Eacu 


Inside Page,-= - = °75 a line } tweeetion. 


Business and Personal, 1.00 a line 


Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at the publication office as 
early as Friday morning to appear in next issue. 

If anything is wanted in the mechanical line, advertise 

or {tin the SCIENTIFIC AMERIOAN. 

If one has a patent or machinery to sell, advertise in the 
SCIENTIFIC AMERICAN. 

Address the publishers, 


Munn & Co., 


37 Park Row, New York. 


TANNATE OF SODA, 
Scale Preventive. 


TRON PLANERS, 


ENGINE LATHES, DRILLS,@c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven. Conn. 


ROGERS’ 


PALE N 


OLD ROLLED 
“ SHAFTING. 


The fucv chau this poarting bas 15 per cent greaer 
8 


strength, a finer finish, and truer to gage, than an 
other in use, renders it undoubtedly the most economica! 
We are also the sole manufacturers of the CELEBRATED 
CouLiins’ Pat. COUPLING, and furnish Pulleys, Hangers 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS 
Try Street, 2nd and Srd Avenues, Pittsburgh, Pa 
G™ Stocks of this Shatting ip store and for sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers atreet, N. Y. 
PIERCE & WHALING Milwaukee, Wis. 


ANKRUPT’S SALE OF HORIZONTaL 
and Vertical Steam Engines. Also new and second 

baud Machintst’s Tools. Send for circular at 
THE YALE IRON WORKS, New Haven, Conr, 


Scientific 


American. 


|MarcH 12, 1875. 


ASBESTOS MATERIALS 


ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), ROOFING PAINT. 
CEMENTS, &c., prepared ready for use. Send for Pamphlets,Price-Lists, &c. Liberal inducements to dealers. 


& CAUTION.—The public are hereb 
slmilar pur poses, purporting to contain ASBESTOS, un 


Patentee and Sole Manufacturer, 
EsTaB LISHED 1858, 


cautioned ag 


ainst purchasing or usng any mate~tals for the above or 


leas they bear our name.and dates af patents. 


\H. W. JOHNS, 87 Maiden Lane, N. Y. 


GREATEST INVENTION of the AGE. 


ELECTRIC & VAPOR CHAIR. 


See engraving and description in the ‘* Scientific Amer- 
ican ’’ of Marca 7. The greatest known cure for rheu- 
m43tism and sciatica. No physician should be without one. 


Send for circular. 
C. R. TOWNSEND, SOLE AGENT. 
Medical Institute 168 Cumberland St., Brooklyn, N.Y. 
DAMPER AND LEVER 


REGULATORS B E Ss T GAGE COCKS. 


MURRILL & KEIZER, 44 Holliday St., Balt. 


Mill Furnishing Works 


are the largest in the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue, 

J. T. NOYE & SON, Buffalo, N. Y. 


C, HENRY HALL & CO., 20 Cortlandt St., N.Y.City. 


THE PULSOMETER. 


The simplest, most durable and effective 
STEa M PUMP nowin use. Will pumpgritty 
or m uddy water without wear or injury to 
its parts. It cannot get out of order. 


Branch Depots: 
11 Pemberton Square, Boston, Mass. 
1827 Market St., Philadelphia, Pa. 
a 59 Wells St. Chicago. Ill. 


Excelsio, Do Your Own Printing 


Press for cards, labels, envelopes 
g Portable $9 etc. Largersizes forlarge work. 
\saas ~ 2usiness Men do their printing and 
advertising, save money and increase 
trade. Amateur Printing, delight 
s ul pastime for spare hours. 4) 
\ fulpastime f h BO 
: have greatfun and make money fast 
Printing 


atprinting. Send two stampsfor full 
Pre ss@5 KELSEY & CO. Meriden, Conn. 


catalogue presses type etc, to the Mfrs 


Rope. 


STEEL AND CHAR L 
MP oS COA 


Of superior quality, suitable for 
4 mining and hoisting purposes, in- 
4 clined planes, transmission of 
power,etc. Also Galvanized Char- 
coal and B B for Ships’ Rigging, 
4 Suspension Bridges, Derrick Guys, 
Ferry Ropes, &c. 

A large stock constantly on hand, 
from which any desired lengths are 
cut. 


JOHN W. MASON & CO., 
43 Broadway, New York. 


TANNATE OF SODA. 
____—s,« Seale Preventive. _ 
Portable & Stationary Engines & Boilers,a 
half of Original Cost. 

BINGHAM & RICH, OilCity, Pa. 


Dk ENCYCLOPEDIA OF 6,422 
RECEIPTS AND PROCESSES. Price $5. Sent 
free of postage. Specimen Index mailed free. 

DICK & FiTZG RALD, Publishers, 18 Ann 8t., ¥.N. 
The Most Powerful, and the Only Tight 
Shutting, Good Part Gate Turbine ever 
made. Price of small wheels to suit 
the times. Send address to 


BUY A 
A. M. SWAIN 


WAIN. North Chelmstord, Mags. 


NON-COMBUSTIBLE STEAM BOILER & PIPE 


COVERING 


ten to twenty per cent. CHALMERS SPENCE CO. 
foot E. 9th Bireet NY. ; 1202 N. 2nd St., St. Louls, Mo.” 


Working Models 


tal Machine Metal or Wood, made to 
ae a ee WELNER. 62 Center St.. N. Y. 


ROGERS i 


2d hand 


results, 


ufacturer can affor 


their goods. Address 


tory. Deal only with standard makers, and 


LOW-PRICED EMERY WHEEL 


Made and introduced by inexperienced men, have resulted in failure, dissatisfac- 
tion and distrust of a7? Emer 
not be sold at a low price), when bought direct from the maker, properly {ntro- 
duced and treated with the same care as other first-class tools, yield first-class 
in No:metal worn 
well mounted Emery Grinder. 
and chilled iron which resist all the efforts of other tools. A Tanite Wheel. prop- 
erly mounted and used by a skilled man, willdoas much work in a day as the man 
could do with file and visi 
factory enabled the proprietor to dispense with the labor of 70 men. Every man- 
& to buy one Emery Grinder for every two vises in his fac- 


Wheels. Standard and reliable goods (which can 


tool in existence will save as much money as willa 
Emery Wheels will readily shape hardened steel 


e in a week. The introduction of 6 machines in one 


ou buy thelr expersence as well as 


‘HE TANI] * 
* Stroudsburg, Monroe Co., Pa. 


RATIONS anp MANUFACTURING CONCERNS.— 
uerk’s Watchman’s Time Detector, capable of 
controlling, with the utmost accuracy, the motion of a 
watcbMan or patrolman, as the same reaches different 
stations of his beat. Send for a Circular. 
J.E. BUERK, P. 0. Box 1,057, Boston, Mass. 
N B.—Thisdetector 1s covered by two U. S. Patents. 
Parties using a selling these instruments without au- 
thority from me will be dealt with according to law. 


THE HEALD & CISCO 
Patent Centrifugal Pumps. 


VERTICAL & HORIZONTAL, 
First Premiums at New Orleans, Cincinnati, and New 
York. *tedal of Special Avrard,’’ 
American [nstitute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
M xers, Tanuers, Contractors, Brick Makers, Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures,for Wreckin; redging, Irrigating, etc. Illustra- 
ed pamphlet, free. references to parties actually using 
the Pump. 24 pages of the strongest ossible testimony.. 

Address HEALD, SISCO & CO. Baldwinsville. N. 


Jreamoxs oc FOR ALL LARGE CORPO- 


IRON AND STEEL 


DROP FORGING. 


Of Every Description, at Reasonable Prices. 


The Hull & Belden Company, Danbury, Ct. 


Lt COUNT’S PATENT LATHE DOGS, 


both Steel and Iron; Iron and Steel Clamps, Expand- 
ing Mandrela, (fc. Bold of Wholetale: I prices during the 
times. Send for Illustra 
he C. W.LE COUNT, 
South Norwalk, Conn. 


HARTFORD 


STEAM BOILER 
Inspection & Insurance 


COMPANY. 


W. B. Feawxim, V. P’t. J. M. Avume, Pret. 
=. B. Purrce, See. 
HAETFORD, CONN. 


EAGLE FOOT LATHES, 


Small Engine Lathes, Hand Planers for 
Metal—Slide Rests, Circular and Foot 
Scroll Saws—all of the neatest design and 
superior finish Ourcatalogue describes 
every tool necessary to fit out the Artizan 
or Amateur, a8 well as the Boys for the 


Holidays. 
WM. L. CHASE & CO., 
9 & 97 Liberty St., New York 


 $7Ouns’s 
Diamond Saws 


For Cutting Stone, 


y' From ten to thirty times faster than by the old method. 
Great economy of stone, labor, power, room, etc. 


t Send for illustrated circular to 


HUGH YOUNG, 


Foor or East 117T# St., NEw YORK. 


TANNATE OF SODA, 
Scale Preventive. 


GLASS OIL CUPS | 


of all kinds. Brass Fittings for Steam, Water and Gas. 
Brass Castings. Send for Catalogue. T. HOLLAND, 57 
Gold St., New York. 


ee 


TO LUMBERMEN. 
$100.00 IN GOLD. 


In the Great National Sawing Contest, held at Cincin- 
nat!, Sept. 1874, The 100.00 Gold Prize, First Prize Silver 
Medal for the Best Circular Saw, and First Prize Siiner 
Medal for the Best Cross-Cut Saw, also the two First 
Prize Meals for the Best Saw Swage and Croas- Cut Saw 
Attachment, were all awarded to EMERSON, FORD 
& CQ., ot Beaver Falls, Pa. 

Their Damascus empered Saws, comprising their Cel- 
ebrated Patent Inserted Toothed Planer Clipper and 
Flange, also their superior Solid ‘Toothed Saws of every 
description, are taking the lead all over the United States 
and Canada. {§@ Circulars, Price Lists, and Special 
Terms to dealers and large consumers, will be furnished 
free, on application; also, directions for hanging and 
running Saws. 


'NGINES AND BOILERS, New and Second- Hand 
Portable and Stationary. For aeeeription address 
GOODWIN & WHITE, Oil City, Pa. 


ROGERS’ 


Portland Cement, 


From the best London Manufacturers. For sale b’ 
JAMES BRAND, 55 Cliff St., N.Y. 
A Practical Treatise on Cement furn{shed for 25 cents. 


Todd & Rafferty MachineCo. 


MAN FACTURERS OF 


The celebrated Greene Variable Cut-Off Engine; Lowe 8 
Patent Tubular and Flue Boilers; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines, Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Silk, 
Tow Oakum, Bagging, Rope, Flax, and Hem Machinery, 
Agents for the New Haven Manufacturing Co. ’s Machin- 
{st’s Tools; for Judson’s Governors and Stop-Valves; 
Sturtevant Blowers; and _ Differential Pulley-Blocks 
WAREROOMS, 10 BARCLAY ST., NEW YORK 
WORKS PATERSON, NEW JERSEY. 


PERFECT 
NEWSPAPER FILE. 
——;0: : 
The Koch Patent File, for preserving newspapers, 


magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AME- 
RIOAN can be supplied for the low price of $1.50 by mail, 
or $1.25 at the office of this Baper. Heavy board aides; 
inscription, ‘‘ SCIENTIFIC AMERICAN,’ in gilt. Ne- 
cessary for every one who wishes to preserve the paper. 


Addroas MUNN & CO,, 
Publishers “ &crENTIFIO AMERICAN.” 


© 1875 SCIENTIFIC AMERICAN, INC 


wre. Vv. Carpenter. Advertising Agent. Addresa 
Box 773, New York city. 


Machinists’ Tools. 


EXTRA HEAVY AND IMPROVED PATTERNS. 
LUCIUS W. POND, MANUFACTURER, 
Worcester, Mass. 


WAREROOHUS 98 LIRERTY S81., N. ¥. 
"Lathes, Planers,Boring Mills Drills and Gear Cut- 
tere a Specialty. 


AMERICAN TWIST DRILL CO. 
Woonsocket,R. I., Manufacturers ot 
Patent DiaMoND SOLID EMERY 
WHEELS, EMERY WHEEL MACHINE- 
Ry, and Ar'tomMaTIO KwIFE GRIND- 
ers. Meda! and Diploma awarded 
by American Institute, N. Y.. 1870 
and 1874, also by M.C. M.a..Boston, 


=— 4. 
NEW YORK OFFICE. 15 New CHUROB STREET. 


STANDARD BRICK MACHINE. 


Made by A. M. & W.H. Wiles, Grassy Point, Rockland 
Co., N. Y. The Original of all Brick Machines good for 
anything. Send for Cuts and Price List of it, and all arti- 
cles used for the manufacture of Brick. 


IDDER’S PASTILES—A SURE RELIEF FOR 
ASTHMA, STOWELL & CO., Charlestown, Mass 


ELLS’ EVERY MAN HIS OWN LAWYER 
AND BUSINESS FORM BOOK. By Joun G. 

ELLS. A Complete Guide in all Matters ot Law 
and Business Negotiations. ‘CR EVERY 
STATE IN THE UNION. _4@$ With full Instructions 
for Proceeding Without Legal Assistance in suits and 
Business Transactions of every description. Containing: 

Legal Forms of Deeds, Mortgages. Leases, Afiidavits, 
Depositions, Bonds, Orders, Contracts Powers of Attor- 
ney, Certificates of Citizenship, Agreements, Assign- 
ments, Awards, Declarations, Demands, Letters of Credit, 
Arbitration, Partnership, Releases, Wille, Codicils, Sub- 
missions, Land Jointures, Tenants’ and Landlords’ Re- 
ceipts, Public Lands, Land Warrants, Composition with 
Creditors, Oaths, Satisfaction of Mortgages, Pre-emption 
Laws, Marriage ani Divorce, Patent Laws, wlth full [n- 
structions to Inventors; Pension Laws, with full Instruc- 
tions to enable the discharged soldier or sailor to procure 
back pay, pensions, bounties, and all war claims; the 
Laws of the Different States Concerning Property Exempt 
from Exeaition. Co llectionof Debts, Mechanics’ Liens, 
Contracts,Limitation of Actions, Usur: » Qualifications 
of Voters, Licenses to Sell Goods, etc Also, containing 
the Internal Revenue Laws, Stamp Duties, Post-Office 
and Custom-House Regulations. Consuitution of the 
United States, with Amendments, the whole action of the 
Government in Relation to Reconstruction and the 
Freedman, Seals of the Different States, with descrip- 

ons, etc. 

There is no class of the community, male or female, who 
have, or expect to have any property, or who bave an: 
rights or privileges which require protection, who will 
not be greatly benefited and advantaged by the possession 
of the book. It will save them money, save them trouble, 
save them time, save them litigation and lawyers’ fees, 

nd give them information which nobody can afford to 
be without. 

The Work embraces 650 large 12mo. pages,and is printed 


on fine paper, handsomely bound. 
ce, Cabinet Library Binding............ $2.25 
Sent Dost-paid on receipt of price. 
Address OHN G. WELLS, 


No. 27 Clinton Place, New York. 
ICHARDSON, MERIAM & CO., 


Manufacturers of the latest improved Patent Daniels’ 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortis ing. Boring, Shaping, Vertical 
and Circular Re-sawing Machines, Saw Mine, Saw Arbors, 
Scroll Saws, Railway, Cut-off, and Rip-saw Machines, 
Spoke and Wood Turning Lathes, and various other kinda 
of Wocd- working Machinery. Catalogues and price lists 
sent oo application. Manufactory, Worcester, Mass. 
Wareliouse, 107 Liberty Street. New York. 17 


INGLES oO. Improved ante for TAN 
ES 


SHINGLES HEADING, AND 8TA 


Sole makers of the well known IMPROVED Law’s PaTENT 
SHINGLE AND HEADING SawING MacuHINE. For circulars 
address TREVOR & CO., Lockport, N.Y. 


ROGERS’ TANNATE OF SODA, . 
Scale Preventive. 


IMPORTANT TO INVENTORS. 


Having unsurpassed facilities for the manufacture and 
introduction of meritorious inventions, we would arrange 
with owners of well- secured inventions (of superior mer- 
it only) for the manufacture and general introduction of 
same. Address, with full explanation, 
MANUFACTURER, Box B, Lawrence. Mass. 


OF THE 


SCIENTIFIC AMERICAN, 
FOR 1875. 
THE MOST POPULAR SCIENTIFIC PAPER 
IN THE W(BLD, 


THIRTIETH YEAR. 


VOLUME XXXII.—_NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on thesecond day of January, 
1875, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
teats of the new volume more attractive and use- 
ful than any of its predecessors. 


To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the ScIENTIFIC 
AMERICAN. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactur « Inventions, Agriculture,Commerce, 
andtheindu ‘al pursuits generally; and it is val- 
uable and in >t only inthe Workshop and 
Manufactory, but also in the Household, the Li- 
brary, and the Reading Room. 

By the new law, the postage must be paid in 
advance in New York, by the publishers; and the 
subscriber then receives the paper by mail free of 
charge. 

TERMS, 
One copy, one year (postage included).......$3,20 
One copy, six months (postage included).... 1.60 
One copy, three months (postageincluded).. 1,00 
One copy of Scientific American for one 
year, and one copy of engraving, “ Men 
Of PORTERS! so ciicl hs ieee sn eseweeweenned 
One copy of Scientific American for one 
year, and one copy of “Science Record” 


10.00 


5.50 
Remit by postal order, draft, or express. 
Address all letters and make all Post Office or- 
ders and drafts payable to 


MUNN & CO., 
37 PARK ROW, NEW YORK 


HE “ Scientific American” is printed with 
CHAS ENEU JOHNSON &CO.’8 . _Tentb and 
Lombard Sts., Philadelphia and 59 Gold St., New York 


